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Office  of  the  State  Board  of  Horticulture,  ) 
San  Francisco,  December  30, 1889.         ) 

To  his  Excellency  R.  W.  Waterman,  Qovemor^  and  to  the  honorable  the 
Senate  and  AaseTnbly  of  the  State  of  GaXifomia: 

In  accordance  with  an  Act  of  the  Legislature  (Statutes  1889,  Section  9, 
page  91),  we  respectfully  submit  for  your  kind  consideration  this  our 
annual  report  for  the  year  1889. 

This  State  is  to-day  the  greatest  fruit-producing  State  in  the  Union. 
"  The  future  of  the  State  of  California,"  to  quote  from  the  words  of  a  great 
statesman,  '*  will  equal  in  its  greatness  the  capacity  of  the  human  intelli- 
gence for  expansion.  Nowhere  are  the  conditions  of  life  happier  and  bet- 
ter; no  place  on  the  globe  contains  so  fully  the  resources  necessary  for  the 
physical  and  intellectual  improvement  of  mankind." 

Here  in  this  State,  as  in  no  other,  or,  for  that  matter,  in  any  other  equal 
area  an3rwhere  in  the  world,  can  the  fruits  of  semitropical  and  temperate 
regions  be  grown  to  perfection,  most  edible,  and  for  profit.  Here  they  can 
be  found  growing  side  by  side  in  the  same  orchard.  Here  are  the  orange 
and  apple,  the  lemon  and  cherry,  the  olive  and  plum,  the  fig  and  pear,  the 
pomegranate,  the  prune,  peach,  apricot,  nectarine,  the  vine,  nuts,  and 
cereals,  and  so  on  to  the  end  of  the  list  of  fruits  grown  in  both  zones. 

The  growing  of  almost  all  these  fruits  is  carried  on  here  as  a  business. 
The  greatest  and  most  important  factor  that  makes  assurance  doubly 
sure  to  the  fruit  grower  is  the  equableness  of  the  climate.  The  intrinsic 
value  of  this  climate  might,  as  is  often  slightingly  remarked,  be  truly 
estimated  by  the  acre,  according  to  what  crop  the  husbandman  wishes  to 
produce.  The  land  is  worth  no  more  than  the  same  quality,  acre  for  acre, 
possibly,  than  it  is  in  Illinois  or  New  York,  but  when  its  products  bring 
ten  to  a  hundred  times  more  each  year  in  cash,  and  all  on  account  of 
climate,  is  it  not  a  reasonable  conclusion  that  the  acre  in  California  is 
worth  ten  to  a  hundred  times  more  than  the  acre  in  Illinois  or  New  York  ? 
Therefore,  the  climate  is  worth  the  difference  between  the  cash  value  of  the 
California  and  Illinois  or  New  York  acre,  which  is  largely  in  favor  of  the 
former. 

This  estimate  is  from  a  commercial  standpomt,  whereas,  apart  from  the 
intrinsic  value,  there  is  the  more  important  one  of  health,  happiness,  and 
a  joyous  existence. 

It  is  an  old  saying  that  "no  man  can  farm  against  climate."  In  Cali- 
fornia the  climate  is  the  fruit  grower's  most  powerful  ally,  and  gives  sub- 
stantial aid  and  comfort  at  ail  seasons,  and  is  his  best  friend. 

It  is  a  recognized  fact  California  fruits  excel  all  others.  In  the  markets 
of  the  eastern  cities  they  are  sought  after  and  command  the  highest  prices. 
The  fresh,  canned,  and  dried  fruits,  nuts,  oils,  and  wines  of  California  are 
most  favorably  known  and  appreciated,  and  the  improvements  now  being 
made  in  the  preparation  of  all  fruits  are  supplanting  all  the  products  in 
all  the  great  markets  of  the  world.  All  this,  too,  when  fruit  growing  is  in 
ite  infancy  in  this  State. 
2» 


6  REPORT  OF  STATE  BOARD  OF   HORTICULTURE. 

There  are  many  of  the  very  choicest  fruits  and  nuts  that  only  this,  of 
all  the  States,  can  produce  in  perfection,  many  new  and  imported  varieties 
doing  even  better  here  than  in  their  native  homes. 

The  facts,  as  above  stated,  are  fully  corroborated  by  the  Department  of 
Agriculture,  at  Washington,  D.  C,  in  its  report  for  1888,  in  which  many  of 
the  rare  fruits  are  accredited  entirely  to  this  State,  as  well  as  the  choicest 
production  of  other  varieties  grown  in  this  country. 

The  orange,  lemon,  and  lime  are  grown  most  successfully  in  this  State, 
particularly  along  the  foothills  of  the  Sierras,  extending  from  Oroville  or 
Red  Bluff  in  the  north  to  National  City  in  the  south.  The  quality  of  the 
orange  and  lemon  may  be  estimated  by  the  fact  that  our  best  fruit  always 
commands  the  highest  prices  whenever  placed  in  competition  with  the 
imported  or  Florida  crop.  In  competition  with  the  world  at  the  Exposition 
in  New  Orleans  they  received  the  highest  awards. 

Orange  culture  is  in  its  infancy.  Thousands  of  acres  planted  in  various 
sections  of  the  State  have  either  not  come  into  bearing  or  are  only  yielding 
their  first  crops;  in  fact,  none  of  the  orchards  are  mature,  and  yet  the 
receipts  from  this  one  fruit  are  already  considerable.  The  following  fig- 
ures are  official,  and  give  an  idea  what  may  be  done  with  oranges: 

For  the  season  of  1888^9,  California  shipped  over  three  thousand  car- 
loads of  oranges,  which  realized  fully  $1,575,000  to  the  growers.  This 
does  not  include  a  large  local  and  home  consumption. 

The  entire  range  of  deciduous  fruits  grows  to  perfection  in  this  State,  but 
it  has  been  found  by  practical  experimenting  that  almost  every  kind  is 
more  favored  in  some  one  locality  than  another.  The  prune,  for  instance, 
does  best  in  certain  locations,  while  the  raisin  excels  in  another.  The 
place  to  grow  the  fig  has  yet  to  be  determined,  although  it  grows  and  pjro- 
duces  fruit  in  abundance  in  almost  every  part  of  the  State.  This  question 
is  being  investigated  by  this  Board,  as  are  many  others,  and  will  soon  be 
settled. 

The  deciduous  fruit  crop  for  1888  has  been  estimated  at  two  hundred 
and  seventy-five  million  four  hundred  and  ten  thousand  pounds,  valued  at 
$8,000,000.  This  is  certainly  a  grand  showing  for  a  new  industry  in  a 
young  State.  It  might  seem  to  the  novice  that  overproduction  would  be 
the  result  of  the  jdeld  of  so  many  orchards  in  a  few  years;  but  if  he  will 
stop  to  think  he  will  find  that  the  importation  of  prunes  alone  into  this 
country  amounts  to  over  five  million  pounds — more  than  our  entire  yield 
of  all  kinds  of  deciduous  fruits,  green  and  dried. 

The  peach,  one  of  the  most  popular  of  our  fruits,  is  shipped  ripe  by  train 
loads  to  the  eastern  cities,  and  meets  with  a  ready  sale  at  remunerative 
prices.  Our  choice  sun-dried  and  evaporated  peaches  are  snapped  up  and 
the  market  is  not  nearly  supplied,  while  the  demand  for  our  canned  peaches 
and  other  fruits  comes  from  all  over  the  world. 

It  is  only  in  this  State  that  the  delicious  apricot  and  nectarine  are  pro- 
duced in  abundance  and  to  perfection.  The  bulk  of  this  crop  is  canned, 
with  over  three  million  five  hundred  thousand  pounds  dried. 

Prune  growing  and  drying  has  assumed  vast  proportions.  The  quality 
of  our  dried  prunes  became  known  quickly,  and  they  were  preferred  by  all 
consumers,  who  could  obtain  them,  above  the  imported  French,  German, 
or  Turkish  varieties. 

The  California  dried  prune  has  increased  from  nothing  a  few  years  ago 
to  a  yield  of  seven  million  five  hundred  thousand  pounds  for  1888  and  a 
large  increase  for  1889,  to  say  nothing  of  one  million  pounds  of  other  dried 
prunes  and  plums.    To-day  the  California  prune  is  master  in  the  great 
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markets,  selling  this  year  in  advance  of  from  1  to  1^  cents  per  pound  over 
the  best  imported. 

A  box  of  California  raisins  was  a  curiosity  a  few  years  ago,  and  the  total 
output  ten  years  ago  was  only  seventy-five  thousand  boxes,  while  this  year 
about  one  million  boxes  of  raisins  were  made.  The  quality  of  the  raisin, 
like  that  of  our  prune,  is  placing  it  in  the  front  rank  in  the  market,  and  at 
the  present  rate  of  increase  in  these  two  products,  it  is  to  be  hoped  we  can 
fioon  grow  at  least  enough  to  supply  our  own  country,  and  exclude  the  im- 
ported article,  keep  our  money  at  nome,  and  give  our  people  a  more  whole- 
some dried  fruit.  Our  product  keeps  better  than  the  foreign,  as  it  never 
candies. 

Bradstreets  (November  30,  1889)  announced  from  New  York  that  "Cal- 
ifornia is  beginning  to  outstrip  Spain  in  the  production  of  raisins.  Indeed, 
Consul  Marston,  of  Malaga,  makes  the  significant  statement,  that  Spanish 
viticulturists  who  have  suffered  of  late  years  from  phylloxera,  have  re- 
placed their  vines  that  had  been  destroyed,  with  American  stock.  That 
in  1882  the  crop  of  raisins  produced  in  Malaga  reached  one  million  nine 
hundred  thousand  boxes,  of  which  there  were  shipped  to  the  United  States 
nearly  one  million  boxes.  Since  that  time  the  shipments  to  the  United 
States  have  been  graduallv  but  steadily  decreasing.  In  1888,  when  the 
production  amounted  to  about  seven  hundred  thousand  boxes,  only  one 
hundred  and  twelve  thousand  were  exported  to  this  country."  Consul 
Marston  adds,  that  "  many  Spaniards  predict  that  the  vintage  of  1889  will 
reduce  still  further  the  purchases  made  for  exportation  to  the  United 
States,  and  that  in  a  few  years  Malaga  raisins  will  be  replaced,  even  for 
consumption  in  Spain,  by  those  produced  in  California." 

In  addition  to  the  vines  planted  for  raisins,  this  State  is  foremost  in  the 
production  of  wine  grapes.  The  wines  of  this  State  have  just  captured 
one  of  the  grand  prizes  and  several  gold  medals  at  the  Paris  Exposition. 
This  must  be  from  merit  alone,  as  the  Frenchman  is  loath  to  give  up  his 
wine  trade  in  this  country.  All  the  choicest  varieties  of  vines  grown  in 
Europe  flourish  equally  well  here,  with  the  advantage  of  a  virgin  soil  and 
a  more  equable  climate.  The  California  vintage  of  1888  amounted  to 
eighteen  million  gallons  of  wine  and  three  hundred  thousand  gallons  of 
brandy,  from  an  acreage  of  one  hundred  and  fifty  thousand  acres,  mostly 
young  vines. 

California  pears  have  no  rival  as  a  fresh  fruit,  canned,  or  dried,  and  the 
-demand  far  exceeds  the  supply.  The  Bartlett  pear  belt  has  inducements 
to  spread  as  well  as  room,  and  will  continue  to  be  profitable.  The  dried 
product  for  1888  was  over  one  hundred  and  fifty  thousand  pounds. 

The  fig  grows  and  produces  to  perfection,  and  it  has  been  only  within  a 
year  or  so  that  any  successful  attempts  have  been  made  to  cure  it.  The 
same  energy  and  persistent  experimenting  that  has  given  us  the  best  rai- 
sins and  prunes,  will  in  the  near  future  give  California  the  best  dried  fie 
in  the  world.  The  first  carload  of  dried  white  figs  exported  was  shipped 
this  year  from  Fresno,  and  sold  at  high  prices  two  months  in  advance  of 
the  foreign  article. 

The  olive  is  at  present  receiving  more  attention  than  almost  any  other 
tree.  Its  adaptability  to  the  climate  and  soil  is  marked,  and  the  results 
obtained  in  producing  an  olive  oil  equal  if  not  superior  to  the  best  imported 
article,  are  important  factors  to  the  intending  grower  of  olives.  The  Cali- 
fornia olive  oils  have  the  advantage  of  being  pure  as  put  up  by  the  growers, 
whereas,  the  imported  oils  are,  as  a  rule,  heavily  adulterated,  rendering 
them  useless,  and,  in  instances  where  they  have  been  used  in  medicinal 
preparations,  positively  injurious.    The  rapid  strides  in  olive  culture  in 
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this  State  will  soon  place  her  among  the  great  olive-producing  countries  of 
the  world. 

English  walnuts,  almonds,  and  peanuts  are  grown  in  many  parts  of  this 
State,  and  at  great  profit  to  the  producer.  The  walnut  crop  sold  in  1888 
exceeded  one  million  pounds,  bringing  the  average  price,  wholesale,  of 
nearly  9  cents  per  pound — a  higher  price  than  is  paid  for  the  imported. 
The  almond  crop  amounted  to  nearly  five  hundred  thousand  pouncts,  and 
is  considered  a  profitable  crop.  The  growing  of  peanuts  has  just  been 
commenced,  and  bids  fair  to  become  an  important  industry;  the  crop  of 
the  past  season  is  about  two  hundred  thousand  pounds. 

There  are  many  other  varieties  of  fruits  grown,  and  at  a  handsome  profit^ 
that  we  have  not  mentioned;  among  them  are  the  loquat,  quince,  Japanese 
persimmon,  guava,  and  many  others.  The  bean  crop  is  very  large,  whole 
sections  of  country  being  engaged  in  growing  beans,  and  making  money  at 
the  business. 

The  question  very  naturally  arises,  '*  will  not  the  production  of  fruits  in 
California  be  overdone?  "  We  answer,  most  emphatically,  no.  Why?  The 
amount  of  inaported  fruits,  fresh  and  dried,  is  more  than  double  the  produc- 
tion of  this  State,  and  still  there  are  large  sections  of  the  United  States 
that  have  yet  to  even  try  our  fruit;  sections  where  they  cannot  grow  any 
kind  of  fruit  successfully,  other  sections  where  it  will  pay  the  people  better 
to  produce  something  else  and  buy  their  fruits. 

It  is  an  assured  ract  that  no  place,  at  least  in  the  United  States,  can 
grow  fruits  that  can  compare  with  those  grown  here.  Nor  can  they  be  pro- 
duced so  easily  and  surely,  without  the  possibility  of  a  failure,  year  in  and 
year  out. 

Respectfully  submitted. 

ELLWOOD  COOPER. 

President. 

B.  M.  Lelong,  Secretary. 
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I. 

REPORT  OF  TREASURER. 

[SUBMITTED  AT  THE  MEETING  OP  THE  BOARD,  APRIL  15,  1889.] 


To  the  honorable  State  Board  of  Horticulture: 

Gentlemen:  I  have  the  honor  to  suhmit  for  your  kind  consideration  this, 
my  final  report  as  your  Treasurer,  up  to  April  1,  1889. 

The  following  are  the  amounts  paid  in  warrants  to  cover  claims  against 
the  Board  during  the  fortieth  fiscal  year,  as  follows,  viz: 

July  14— Dotton  &  Partridge,  supplies |6  00 

The  J.  Dewing  Co.,  books 36  00 

N.  P.  Cole  &  Co.,  furniture 40  00 

Thomas  Parsons.  Janitor 7  60 

J.  Caire,  chemicals 15  90 

George  Rice,  paper 2  00 

G.  G.  Wickson  &  Co.,  typewriter : 100  00 

A.  Hayward.rent 85  00 

George  H.  Ward,  Clerk 25  00 

Giles  Lithographing  Co.,  litho.  plates. 600  00 

W.  M.  Boggs,  traveling  ezpense.s 18  20 

A.  8.  Chapman,  traveling  expenses 54  00 

N.  R.  PecK,  traveling  expenses 22  60 

M.  G.  Vallejo,  traveling  expenses 16  00 

EUwood  Cooper,  traveling  expenses 6*2  60 

Office  expenses 154  56 

11.244  25 

AugU3t2— The  Los  Angeles  "Times,"  paper |9  00 

GeorgeE.  Colby,  oil  test 6  00 

A.  Hayward,  rent - 85  00 

A.  Block,  traveling  expenses 5  00 

H.  8.  Crocker  <fc  Co.,  printing 6  00 

Britton  <fc  Rev,  litho.  plates 600  00 

California  Wire  Works,  wire  net 36  25 

George  Cummings  <fe  Co.,  machinery 97  60 

Dutton  <fc  Partridge,  supplies 16  35 

W.  G.  Klee,  traveling  expenses 44  90 

Office  expenses 48  60 

851  70 

August  21--San  Francisco  "  Chronicle,"  paper $7  80 

San  Francisco  "Examiner,"  paper 7  80 

Dutton  &  Partridge,  stationery 1  36 

"  California  Fruit  Grower,"  paper 3  00 

H.  8.  Crocker  <fc  Co.,  printing,  etc 69  60 

History  Publishing  Company,  books 16  60 

The  Bancroft  Company,  books 22  00 

J.  Caire,  chemicals 8  25 

C.  C.  Reidy,insect  cuts 30  00 

A.  Hayward,  rent 86  00 

Thos.  Parsons,  Janitor 7  60 

G.  H.  Ward,  Clerk 25  00 

W.  G.  Klee,  traveling  expenses 48  10 

Office  expenses 41  69 

363  39 

September  22— Dutton  <fe  Partridge,  supplies |6  85 

Chas.  C.  Reidy,  insect  cuts 7  00 

The  Bancroft  Company,  books 9  75 

Ayers  &  Lynch.  Los  Angeles  "  Herald  " 8  00 

Sacramento  Publishing  Company,  "Record-Union" 6  00 

Geo.  H.Ward,  Clerk.... 26  00 

Thos.  Parsons,  Janitor 7  50 

A.  Hayward,  rent 85  00 
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G.  Wickson  <fc  Co.,  supplies |14  50 

H.  8.  Crocker  <fc  Co.,  printing 27  50 

Samuel  Carson  <fc  Co.,  books 6  00 

California  Furniture  Company,  furniture 18  00 

W.  G.  Klee,  traveling  expenses 22  45 

Office  expenses 241  33 

1483  88: 

October  31— San  Francisco  "Call,"  one  year |7  80 

San  Francisco  "Guide,"  one  year 6  00 

Dutton  &  Partridge,  supplies 6  33 

H.  8.  Crocker  &  Co.,  wood  cuts 91  00 

Union  Box  Factory,  boxes 12  00 

Thos.  Parsons,  Janitor 7  60 

Geo.  H.  Ward,  Clerk 25  00 

J.  Caire,  chemicals 14  70   ■ 

The  J.  Dewing  Company,  books 25  00 

C.  C.  Reidy,  insect  cuts 10  60 

Dewey  Engraving  Company,  engravings 16  00 

A.  Hayward,  rent  for  November 85  00 

W.  G.  Klee,  traveling  expenses 22  55 

Office  expenses 83  57 


November  17— H.  8.  Crocker  <fc  Co.,  supplies $31  00 

Dutton  <fc  Partridge,  supplies 5  00 

Thos.  Parsons,  Janitor 8  60 

A.  Havward,  rent  for  December 100  00 

Geo.  a.  Ward,  Clerk 25  00 

W.  G.  Klee,  traveling  expenses 9  65 

Office  expenses 340  84 

December  14— Thomas  Parsons,  Janitor |7  60 

H.  8.  Crocker  &  Co.,  wood  cuts 163  00 

Dutton  &  Partridge,  supplies 18  95 

A.  M.  Ebbetts,  coal 4  60 

A.  Hayward,  rent  for  January 100  00 

Edwin  Kimball,  traveling  expenses.. 30  90 

N.  R.  Peck,  traveling  expenses 31  65 

W.  G.  Klee,  traveling  expenses ai  15 

Ella  Hallahan,  salary  as  Clerk .- 40  00 

G.  G.  Wickson  <fc  Co.,  supplies 3  50 

TheJ.  Dew^ing  Publishing  Co.,  books 9  60 

James  Duffy  <fc  Co.,  carpets 83  fiO 

California  Furniture  Co.,  furniture f50  00 

A.  K.  Whitton,  reporting  Chico  Convention 200  00 

Minnie  V.  Lelong,  sketching 45  00 

EUwood  Cooper,  traveling  expenses 64  20 

M.  G.  Vallejo,  traveling  expenses 43  90 

Office  expenses 322  25 

January  19— "Alta  California"  Publishing  Co.,  "Alta"  one  year $5  40 

"Overland  Monthly"  one  year 4  00 

Thomas  Parsons,  Janitor 8  50 

The  J.  Dewing  Publi-shing  Co.,  books 16  00 

H.  8.  Crocker  &  Co.,  books 64  75 

Dutton  &  Partridge,  supplies 16  35 

Britton  &  Rey,  litho.  plates 88  60 

Neville  <fe  Co.,  sacks 13  32 

A.  K.  Whitton,  extra  report 9  40 

Union  Box  Factory,  boxes 44  62 

W.  B.  Dunlap,  books 10  60 

Ella  Hallahan,  salary  as  Clerk 40  00 

A.  Block,  traveling  expenses 30  80 

F.  A.  Kimball,  traveling  expenses 84  90 

Office  expenses 184  45 

January  26— Dutton  <fc  Partridge,  supplies |3  80 

A.  Hayward,  rent 115  00 

Sol.  Runyon,  traveling  expenses 36  90 

California  Furniture  Co.,  chairs 47  60 

February  18— Dutton  <fc  Partridge,  supplies  |17  00 

Geo.  Cummings  &  Co..  supplies 4  60 

Thomas  Parsons,  Janitor 8  60 

California  Furniture  Co.,  supplies 10  00 

A.  Hayward,  rent 100  00 


411  95^ 


519  9» 


1,260  10 


610  39* 


203  20 
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Ella  Hallahan,  salary  as  Clerk $50  00 

Office  expenses 114  70 

1304  70 

Salary,  Inspector,  six  months,  at  |200 |1,200  00 

Salary,  Secretary,  nine  months,  at  |150,  and  additional 1,355  02 

Salary,  Clerk,  one  month,  at  |50 50  00 

2,605  02 

Total 18,858  57 

Balance  from  thirty-ninth  fiscal  year - 1  63 

State  appropriation 11,000  00 

Balance  in  treasury -..   $2,143  06 

Very  respectfully  submitted. 

M.  G.  VALLEJO, 

Treasurer. 
San  Francisco,  April  2, 1889. 
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n. 

TREASURER'S  REPORT. 

[SUBMITTED  AT  THE  MEETING  OP  THE  BOARD,  NOVEMBER  4,  1889.] 


To  the  honorable  State  Board  of  HorticuLture: 

Gentlemen:  I  have  the  honor  to  submit  for  your  kind  consideration  this, 
nay  report  as  your  Treasurer,  up  to  November  1, 1889. 

The  last  report  of  my  predecessor  was  up  to  April  1, 1889,  and  at  that 
time  there  was  a  balance  of  unexpended  rands  in  the  State  Treasury  of 
$2,143  06,  for  the  balance  of  the  fortieth  fiscal  year,  ending  June  30, 1889. 

The  following  are  the  amounts  paid  in  warrants  to  cover  claims  as  fol- 
lows, viz.: 

April  15, 1889— A.  Hayward,  rent  of  office |100  00 

Thos.  Parsons,  Janitor 17  00 

Dewey  &  Co.,  "Rural  Press"  one  year 3  00 

Office  expenses  and  supplies 249  80 

$369  80 

May  4, 1889— Dutton  &  Partridge,  supplies $8  27 

H.  S.  Crocker  &  Co.,  supplies 28  26 

Jas.  Duf!y&  Co.,  supplies 8  25 

The  J.  Dewing  Publishing  Co.,  books 2  00 

Thos.  Parsons,  Janitor 8  50 

A.  Hayward,  rent 100  00 

W.  B.  Dunlap,  books 27  60 

EUwood  Cooper,  traveling  expenses 64  53 

N.  R.  Peck,  traveling  expenses 64  20 

L.  W.  Buck,  traveling  expenses 76  50 

N.W.  Motheral,  traveling  expenses 62  30 

J.  L.  Mosber,  traveling  expenses 73  00 

Sol.  Runyon,  traveling  expenses 78  00 

A.  K.  Whitton,  reporting  Meventh  Convention 200  00 

Office  expenses 90  05 

880  35 

May  25, 1889~A.  Hay  ward,  rent |100  00 

Office  expenses 73  65 

173  56 

June  29, 1889— Office  expenses 62  73 

Salary,  Secretary,  three  months  (less  |10) ^15  00 

Salary,  Clerk,  three  months 160  00 

605  00 

Total 12,151  43 

Amount  expended  as  per  last  report. 8,858  57 

State  appropriation |11,000  00 

FOBTT -FIRST  FiSCAL  YeAB. 

July  15, 1889— San  Francisco  "Chronicle,"  one  year |7  80 

San  Francisco  "Examiner,"  one  year 7  80 

H.  S.  Crocker  &  Co.,  electro  cuts 50  00 

A.  W.  Rose,  rent 117  50 

Dutton  &  Partridge,  supplies 8  37 

Swan  &  Stein,  painting 66  00 

Jas.  Duffy  &  Co.,  carpets,  etc 75  00 

California  Furniture  Co.,  furniture 675  80 

W.  L.  Bo vyer,  carpenter  work 276  00 

J.  L.  Mosher,  traveling  expenses 20  90 

A.  F.  White,,  traveling  expenses 110  76 

EUwood  Cooper,  travelling  expenses 59  70 
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Samnel  G.  Partridge,  supplies |119  95 

Office  expenses 720  46 

12^  37 

July  23, 188$V— Samuel  Carson  &  Co.,  books $543  50 

James  Duffy  &  Co.,  supplies 3  00 

W.  B.  Dunlap,  books 10  00 

California  Furniture  Co.,  furniture 28  00 

Dutton  &  Partridge,  supplies 41  05 

Frank  A.  Kimball,  traveling  and  incidental  expenses 103  40 

Office  expenses 31  25 

820  20 

August  10, 1889— Union  Box  Factory,  boxes ^5  72 

Dutton  &  Partridge,  supplies 49  00 

Samuel  C.  Partridge,  supplies 42  50 

W.  L.  Bovyer,  carpenter  work 51  50 

Samuel  Carson  &  Co.,  books 263  60 

Thomas  Parsons,  Janitor 19  00 

The  Giles  Co.,  lithographing 1,000  00 

p.  J.  Healy,  books 20  00 

N.  W.  Motheral,  traveling  expenses ' 214  95 

Officeexpenses 798  35 

2,504  67 

September  5, 1889— Chris.  Jorgenson,  water  color  sketching |67  00 

Swan  &  Stein,  painting 7  50 

J.  R.  Dobbins,  salary 81  00 

"California  Fruit  Grower  "printing 28  00 

H.  S.  Crocker  &  Co.,  wood  cuts 17  00 

P.  J.  Healy,  books 5  00 

Dewey  &  Co.,  books 23  00 

"Daily  Appeal  Co.,"  " Appeal "  one  year 6  00 

California  Furniture  Co..  supplies 8  00 

Samuel  Carson  &  Co.,  books 5  75 

N.  W.  Motheral,  traveling  expenses 21  35 

George  Rice,  traveling  expenses 79  50 

Office  expenses 183  27 

002  37 

September  7, 1889— Samuel  C.  Partridge ^  00 

Sacramento  Publishing  Co.,  "  Record-Union  "  one  year 6  00 

Dutton  &  Partridge,  supplies 5  00 

Swan  ostein,  painting 2  50 

H.  S.  Crocker  &  Co.,  supplies 17  00 

N.  W.  Motheral,  salary 150  00 

A.  W.  Rose,  rent 136  00 

Officeexpenses 189  50 

510  00 

Total .' $6,569  61 

Appropriation 12,500  00 

Balance  in  treasury _^»?^_p 

Salary  Fund. 

Secretary,  four  months $700  00 

Clerk  of  P.  and  Q.  B.,  four  months 700  00 

Secretary's  clerk,  four  months 200  00 

$1,600  00 

Appropriation 4,800  00 

Balance $3,200  00 

Very  respectfully  submitted. 

SOL.  RUNYON, 

Treasurer. 
San  Francisco,  Noveraber  4, 1889. 
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m. 

REPORT  OF  SECRETARY. 

[SUBMITTED  AT  THE  MEETING  OF  THE  BOARD,  APRIL  16,  1889.] 


To  the  honorable  State  Board  of  Horticulture: 

Gentlemen:  I  have  the  honor  to  present  for  your  kind  consideration  my 
report  as  your  Secretary,  since  your  last  meeting,  held  at  Chico,  November 
25,  1888. 

PUBLICATIONS. 

The  manuscript  of  the  proceedings  of  the  Chico  Convention  has  been 
in  the  hands  of  the  State  Printer  since  last  December,  but  other  publica- 
tions were  given  precedence,  as  they  had  been  somewhat  delayed.  To 
this  report  I  add  an  appendix,  being  the  reports  from  the  fruit-growing 
sections  of  California,  of  the  varieties  of  fruits  of  all  kinds  under  general 
cultivation,  new  fruits,  and  general  observations.  Nearly  every  section  of 
the  State  is  represented,  and  when  issued  will  be  of  great  value.  This 
information  was  collected  by  myself  at  considerable  expense  and  hard 
work.  I  also  issued  a  bulletin  on  the  olive,  in  which  the  various  new  vari- 
eties of  olives  in  general  cultivation  in  this  State  were  fullv  illustrated; 
also  the  new  and  improved  methods  of  budding  and  grafting.  I  had 
expected  to  issue  in  the  month  of  March  the  second  or  revised  edition, 
but  was  unable  to  do  so,  as  no  printing  could  be  had  during  the  meeting 
of  the  Legislature,  and  it  was  also  for  this  reason  that  I  was  unable  to 
carry  on  further  investigation.  I  have  prepared  considerable  valuable 
matter  for  the  second  edition. 

The  demand  from  the  Senate  and  Assembly  for  all  our  reports  was  very 
great.  I  was  kept  very  busy  supplying  Senators  and  Assemblymen  with 
the  same.  I  was  told  that  no  otner  reports  were  so  much  sought  for  by 
their  constituency  as  the  reports  of  this  Board.  Over  five  thousand  copies 
were  placed  at  their  disposal,  and  when  the  Legislature  adjourned  not  one 
copy  could  be  found.  Several  members  requested  that  they  be  furnished 
with  a  copy  to  take  home.  This  I  mention  merely  as  an  illustration  of 
the  demand  for  all  of  our  publications,  and  because  it  is  more  than  any 
other  institution  can  boast  of,  fqr  hundreds  upon  hundreds  of  their  reports 
were  lying  on  the  floors  of  the  Senate  and  Assembly,  and  were  at  all  times 
being  trampled  upon,  seemingly  few  caring  for  them. 

FINANCES. 

The  following  is  the  total  amount  expended  up*  to  April  1,  1889: 

July  1, 1888— Balance  from  thirty-ninth  fiscal  year |1  63 

April  1,  1889— Expenditures $6,253  66 

Salaries 2,005  02 

Total 18,858  67 

State  appropriation 11,000  00 

Balance |2,143  06 
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QUARANTINE  GUARDIANS. 

The  County  Board  of  Horticultural  Commissioners  of  San  Bernardino, 
Mendocino,  and  San  Mateo  Counties  petitioned  to  have  all  their  Inspectors 
appointed  Quarantine  Guardians,  and  in  the  absence  of  a  State  quaran- 
tine officer,  the  President,  who  is  authorized  by  law  to  issue  commissions 
for  any  vacancies  that  may  occur  until  the  following  meeting,  issued  com- 
missions to  the  following,  which  I  recommend  be  confirmed:  Mart  Bech- 
tel,  C.  R.  Thomas,  Carl  Purdy,  J.  H.  Clark,  W.  E.  Collins,  H.  B.  Muscott, 
Bradford  Morse,  C.  L.  Hanson,  G.  R.  Turner,  C.  R.  Paine,  S.  B.  Fox,  W.  A. 
Brouse,  J.  H.  Pearson,  N.  H.  Claflin,  Judson  House,  W.  E.  Brummagim, 
W.  L.  Stroud,  Robinson  Jones,  W.  T.  Noyes,  P.  M.  Couburn,  W.  J.  Mc- 
Nulty,  J.  Bright,  L.  D.  Morse,  and  Alexander  Moore.  The  said  Boards 
have  divided  the  said  counties  into  Inspector  Districts,  and  have  assigned 
an  Inspector  to  each  district. 

LEGISLATION. 

In  accordance  with  your  action  at  your  last  meeting,  the  committee  ap- 
pointed therefor,  formulated  a  bill,  and  asked  the  Legislature  for  its  adop- 
tion. The  bill  was  introduced  into  the  Assembly  by  Hon.  C.  A.  Storke, 
and  in  the  Senate  by  Hon.  E.  H.  Heacock.  I  appeared  before  a  joint  meet- 
ing of  the  committees  to  which  the  same  was  referred,  and  presented  vari- 
ous petitions  and  memorials  in  support  of  the  same.  The  bill  was  very 
much  amended,  and  was  reported  back  with  the  recommendation  that  it 
should  pass  as  amended.  It  passed  the  Assembly,  and  when  transmitted 
to  the  Senate  was  referred  to  tne  Committee  on  Agriculture.  In  this  com- 
mittee it  was  again  further  amended  and  reported  back  with  the  recom- 
mendation that  it  pass  as  amended.  The  bill  was  championed  by  Senator 
Frank  C.  De  Long  of  Marin,  during  the  absence  of  Mr.  Heacock.  He 
fought  with  great  will  all  obstructionists,  and  the  bill  passed  without  further 
amendments.  On  the  fourteenth  of  February  I  received  a  copy  of  the 
approved  bill,  and  to  my  surprise  a  mistake  appeared  in  the  enrolled  copy. 
The  word  ''twenty"  was  substituted  for  the  word  "seventy,"  and  was  as 
such  signed  by  the  Governor.  As  the  bill  that  passed  the  Legislature  con- 
tained the  word  "  seventy,"  and  as  the  bill  signed  by  the  Governor  did  not 
contain  the  word  "  seventy,"  but  in  substitution  thereof  the  word  "  twenty," 
the  bill  signed  by  the  Governor  had  never  passed  the  Legislature,  and  was 
therefore  null  and  void.  I  had  a  concurrent  resolution  introduced,  which 
was  made  a  case  of  urgency  and  adopted  by  both  houses,  requesting  the 
Governor  to  request  the  Secretary  of  State  to  return  the  bill  to  the  Gov- 
ernor, and  that  the  Governor  return  the  same  to  the  Assembly  for  reen- 
roUment.  The  Secretary  of  State,  in  his  reply,  addressed  to  the  Speaker 
of  the  Assembly,  said: 

Referring  to  Assembly  Concurrent  Resolution  No.  14,  addressed  by  your  honorable 
body  to  this  ofiSce,  reouesting  the  return  of  Assembly  Bill  No.  4  to  the  Governor,  and  b}' 
him  to  the  Clerk  of  the  Assembly,  I  beg  most  respectfully,  and  under  the  solemnity  of 
my  oath  of  office,  to  say  that  a  bill  passed  by  both  oranches  of  the  Legislature,  approved 
by  the  Governor,  and  in  all  respects  properly  authenticated  and  filed  in  this  Department, 
is  a  law  of  this  State  over  which  this  office  has  no  control  except  safely  to  keep.  If  a  Leg- 
islature can  recall  one  bill,  it  can  recall  another:  and  if  for  one  purpose,  then  it  can  for 
another  purpose;  and  certainly  with  regard  to  any  bill  passed  being  destroyed  prior  to 
adjournment.  While  it  is  felt  that  no  narm  could  result  from  the  return  of  Assembly 
Bill  No.  4  for  the  purpose  as  presented  in  said  resolution,  yet  the  principle  is  deemed  illegal 
and  dangerous  as  a  precedent. 

The  only  recourse  left  for  me  was  to  have  the  bill  reintroduced  and,  if 
possible,  reenacted.  Mr.  Heacock  introduced  the  same  bill  in  the  Senate 
on  the  fourth  of  March,  and  the  following  resolution: 
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Resolvedf  That  Senate  Bill  No.  655  presents  a  case  of  urgency,  and  that  the  term  in  use 
in  Section  16,  of  Article  IV,  of  the  Constitution,  requiring  tnata  bill  shall  be  read  on  three 
several  days  in  each  House,  is  hereby  dispensed  with,  and  it  is  ordered  that  said  bill  be 
read  for  the  first,  second,  and  third  times  on  one  day  and  placed  upon  its  passage. 

The  resolution  was  adopted,  and  the  bill,  then  being  Senate  Bill  No.  655 
instead  of  Assembly  Bill  No.  4,  was  read  the  first  and  second  times,  ordered 
engrossed,  and  read  the  third  time,  and  passed;  and  upon  motion  of  Mr. 
Heacock  was  immediately  transmitted  to  the  Assembly.  In  the  Assembly, 
through  the  aid  of  Hon.  T.  W.  H.  Shanahan,  of  Shasta,  the  bill  was  read 
the  first  time  and  made  a  special  order  for  March  fifth,  immediately  after 
the  reading  of  the  Journal.  It  was  on  that  day,  by  direction  of  the  Speaker, 
considered  in  the  House  in  Committee  of  the  Whole.  After  due  considera- 
tion the  Speaker  presented  the  following  report: 

Gentlemen:  The  Committee  of  the  Whole  have  had  under  consideration  Senate  Bill 
656— An  Act  to  amend  Sections  3,  6,  7,  8,  and  12  of  an  Act  entitled  "An  Act  to  create  and 
establish  a  State  Board  of  Horticulture,  and  appropriate  money  for  the  expenses  thereof/' 
approved  March  13, 1883,  and  an  Act  amendatory  tnereof,  approved  February  18, 1885,  and 
adding  five  new  sections  to  said  Act,  to  be  known  as  Sections  14, 15, 16, 17,  and  18,  and  to 
repeal  Section  9  of  said  Act,  and  to  appropriate  money  for  the  uses  of  the  State  Board  of 
Horticulture — and  now  report  progress  and  recommend  that  the  same  do  pass. 

The  report  was  adopted  and  the  bill  ordered  to  third  reading,  and  on 
motion  of  Mr.  Shanahan  the  further  consideration  of  said  bill  was  made 
a  special  order  for  March  sixth,  immediately  after  the  reading  of  the  Jour- 
nal. On  March  sixth  the  bill,  being  the  special  order,  was  taken  up  and 
read  the  third  time  and  passed,  and  was  on  the  same  day  transmitted  to 
the  Senate  for  enrollment.  It  was  transmitted  by  that  body  to  the  Grov- 
ernor  on  the  seventh  day  of  March,  and  was  by  him  signed  on  the  eighth 
day  of  March.  An  amendatory  bill  to  the  horticultural  bill  of  1881,  which 
will  greatly  aid  the  fruit-growing  counties  of  this  State,  was  also  passed. 
The  old  bill  to  which  this  is  amendatory,  has  been  on  the  statute  books  as 
a  dead  letter,  for  the  reason  that  it  provided  in  no  way  for  the  enforcement 
of  its  provisions.  The  passage  of  this  bill  is  due  to  the  efforts  of  Senator 
J.  E.  McComas,  of  Pomona,  and  Assemblyman  E.  W.  Holmes,  of  River- 
side. 

APPROPRIATION. 

Through  the  General  Appropriation  Act,  the  following  amounts  were 
allowed  for  the  uses  of  the  Board: 

Salary  of  Secretary ^,200  00 

Salary  of  Clerk  of  Quarantine  and  Publishing  Bureau 4,200  00 

Salary  of  Clerk  to  Secretary 1,200  00 

For  uses  of  the  Board 25,000  00 

Total 134,600  00 

These  amounts  are  for  the  forty-first  and  forty-second  fiscal  years 

The  payment  of  the  following  amounts  were  authorized  in  addition  to 
the  above: 

Deficiency  for  the  fortieth  fiscal  year,  ending  June  30,  1889,  $1,000,  and 
$1,145  83,  being  deficiency  bills  contracted  by  the  Board  in  1887,  during 
a  hiatus  of  three  months,  at  which  time  there  was  no  appropriation  or 
funds  upon  which  to  draw  for  any  expenses  whatever. 

You  are  no  doubt  acquainted  with  the  delay  which  all  claims  against 
the  State  meet  at  the  hands  of  the  State  Board  of  Examiners.  At  times 
we  have  had  to  wait  three  months  or  more  to  obtain  a  warrant.  The  Gov- 
ernor recommended  the  creation  of  a  State  Board  of  Auditors,  which  would 
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have  remedied  this  delay,  but  the  bill  failed  to  pass  the  Legislature.  A 
revolving  fund  is  very  much  needed.  I  therefore  recommend  that  the 
President  and  Secretary  be  authorized  to  sign  a  note  for  the  sum  of  $500 
(five  hundred  dollars),  this  amount  to  be  used  as  a  revolving  fund. 

During  the  entire  session  of  the  Legislature  I  was  kept  very  busy  attend- 
ing to  all  business  connected  therewith  between  the  office  and  Sacramento. 

In  view  of  the  fact  that  the  passage  of  these  bills  is  entirely  due  to  the 
great  efforts  of  Senators  Heacock,  De  Long,  and  McComas,  and  Assembly- 
men Holmes,  Storke,  Shanahan,  and  others,  I  most  respectfully  recom- 
mend that  a  committee  be  appointed  by  your  honorable  body  to  draft  a 
suitable  set  of  resolutions,  to  be  properly  engrossed,  and  that  they  be  trans- 
mitted to  the  Hon.  E.  H.  Heacock,  Hon.  Frank  C.  De  Long,  Hon.  J.  E. 
McComas,  Hon.  E.  W.  Holmes,  Hon.  T.  W.  H.  Shanahan,  Hon.  C.  A. 
Storke,  and  others,  in  recognition  of  the  active  efforts  on  their  part  to 
secure  proper  legislation  in  the  interest  of  horticulture;  for  rarely  do  we 
find  men  so  devoted  to  the  interests  of  their  constituency.  An  expression 
of  appreciation  from  you  is  no  more  than  is  due  these  men,  who,  in  time  of 
need,  showed  themselves  true  friends  of  horticulture,  and  who  fought  for 
your  interests  in  general  and  the  welfare  of  the  whole  State. 

Respectfully  submitted. 

B.  M.  LELONG, 

Secretary. 

San  Francisco,  April  15, 1889. 
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IV. 

SECRETARY'S  REPORT. 

LSUBMITTED  AT  THE  MEETING  OF  THE  BOARD,  NOVEMBER  4,  1889.] 


To  the  honorable  State  Board  of  Horticulture: 

Gentlemen:  I  have  the  honor  to  submit  to  your  kind  consideration  this, 
my  report  as  your  Secretary,  since  your  last  meeting,  held  at  National 
City,  April  19, 1889,  and  the  special  session  held  at  the  office  in  San  Fran- 
cisco, June  30, 1889,  and  for  the  year  1889 : 

publications. 

The  official  report  of  the  tenth  State  Convention  of  Fruit  Growers,  held 
at  Chico  a  year  ago,  has  been  issued.  There  were  eight  thousand  copies 
printed  in  paper  bo  vers  and  two  thousand  in  muslin.  The  application  for 
this  report  has  been  very  large  and  it  is  considered  of  great  value.  The 
appendix  contains  the  reports  of  the  leading  fruit-growing  sections  through- 
out the  State,  being  reports  upon  varieties  of  fruits  of  all  kinds  under 
general  cultivation,  new  fruits,  general  observations,  etc. 

The  official  report  of  the  eleventh  State  Convention  of  Fruit  Growers, 
held  at  National  City,  in  April  last,  has  also  been  issued.  There  were  ten 
thousand  copies  printed — eight  thousand  in  paper  covers  and  two  thousand 
in  muslin — being  a  pamphlet  of  one  hundred  and  sixty-one  pages.  The 
report  of  the  Chico  Convention  contains  three  hundred  and  two  pages. 
The  demand  for  the  National  City  Convention  report  was  also  very  large, 
and  the  issue  is  about  exhausted. 

A  synopsis  of  both  of  these  reports  will,  however,  appear  in  our  forth- 
coming annual  report.  The  quarantine  regulations  issued  by  you  at  the 
session  of  June  30,  1889,  were  printed  as  the  law  directs,  in  two  news- 
papers for  twenty  days,  and  posted  in  every  Court  House  bulletin,  as  far  as  I 
Know,  throughout  the  State.  In  order  to  distributSe  them  among  the  fruit 
growers,  I  had  ten  thousand  of  these  regulations  printed  in  Bulletin  No. 
53.  The  demand  for  these  bulletins  was  so  large  that  I  found  it  necessary 
to  have  another  edition  of  ten  thousand  printed.  Since  your  last  meeting 
four  bulletins  have  been  issued,  as  follows: 

Bulletin  No.  61.  Laws  relative  to  horticulture,  and  remedies  recommended  for  the 
destruction  of  injurious  insects;  ten  thousand  conies. 

Bulletin  No.  52.  Reports  of  the  San  Bernardino  and  Tulare  County  Horticultural 
Commissioners;  ten  thousand  copies. 

Bulletin  No.  53.  Regulations  to  prevent  the  spread  of  contagious  diseases  amoA^  fruit 
trees ;  prevention,  treatment,  cure,  and  extirpation  of  fruit  pests  and  diseases  of  fruit  and 
fruit  trees;  and  for  the  disinfection  of  grafts,  scions,  orchard  debris,  empty  fruit  boxes, 
etc.;  twenty  thousand  copies. 

Bulletin  No.  54.  Report  of  the  Sutter  County  Board  of  Horticultural  Commissioners ; 
ten  thousand  copies. 

The  expense  of  mailing  is  and  has  been  very  large.  During  the  past 
year  I  have  mailed  over  thirty  thousand  publications,  and  besides  these 
there  have  been  shipped  in  boxes  upwards  of  fifty  thousand  publications. 
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These  publications  have  been  sent  only  to  persons  within  our  State,  except- 
ing to  our  regular  exchanges  throughout  the  United  States  and  foreign 
countries. 

MEMORIALS. 

In  accordance  with  resolutions  adopted  at  the  National  City  Conven- 
tion, I  forwarded  to  his  Excellency,  the  President  of  the  United  States, 
and  the  honorable  the  Secretary  of  State,  a  memorial,  in  which  the  needs 
of  this  coast  were  fully  set  forth  in  the  matter  of  the  introduction  of  para- 
sites, and  a  series  of  questions,  to  be  forwarded  to  the  United  States  Con- 
sulates, with  reference  to  the  cultivation,  treatment,  and  processing  of 
citrus  fruits,  the  olive,  and  the  fig,  and  also  with  reference  to  the  parasites 
that  prey  upon  injurious  insects,  and  methods  of  treatment,  etc.,  and 
requesting  that  instructions  be  issued  to  answer  fully.  The  President 
acknowledged  the  receipt  of  said  memorial,  as  also  did  the  Secretary  of 
State,  and  in  reply  suggested  that  I  should  prepare  the  questions  to  be  for- 
warded to  the  Consulates  throughout  the  country.  In  accordance  there- 
with I  formulated  a  series  of  questions,  which  have  been  forwarded  to  the 
Consulates.  It  is  to  be  hoped  that  replies  from  them  will  be  of  benefit  to 
the  horticulturists  of  our  State. 

Through  the  aid  of  United  States  Consulates,  I  secured  for  our  library 
all  the  reports  published  in  their  respective  countries.  Many  of  these  are 
of  the  highest  value,  and  I  have  had  many  subjects  of  great  interest  to 
our  State  translated,  which  will  appear  in  our  next  annual  report. 

QUARANTINE   GUARDIANS. 

Since  my  last  report  the  following  have  been  commissioned  Quarantine 
Guardians,  viz.: 

Alameda  County— Wm,  Barry,  A.  P.  Crane,  A.  D.  Pyral. 

Humboldt  County— J.  1).  Barber,  A.  P.  Campton,  Jacob  Zehendner. 

Kern  County— L.  W.  Burr,  0.  A.  Maul,  M.  Wyatt. 

Los  Angeles  County — John  Burr,  C.  A.  Cauffman,  George  H.  Compere,*  J.  A.  Driffill,  Wm. 

E.  Garry,  Isaac  Gibba,  Hiram  Hamilton,*  F,  H.  Keith,  Albert  Kercheval,  O.  H,  Leifeld, 

F.  F.  Miller,  8.  J.  Miller,  C.  H.  Richardson,  C.  Warren, 

Mendocino  Cotin^v— Mart  Baechtel,  J.  H.  Clark,  Carl  Purdy,  C,  R.  Thomas. 

Nevada  County— ueorge  Beale,  J.  A.  J.  Ray,  George  T.  Beale,  John  Rodda,  James  Nagle, 
S.  N.  Stranahan. 

San  Benito  County— "E.  W.  Bowman,  G.  Brown,  J.  A.  Schoelield. 

San  Bernardino  CourUy—S,.  G.  Carr,  W.  W.  Phelps.  S.  P.  Hall,  W.  G.  Porcine,  C.  H. 
Lathrope. 

San  Joaquin  C(mn<y— Wilber  S.  Allen,  Joseph  Hale,  W.  H.  Robinson,  George  W.  Wise. 

Santo  Barbara  County— B,,  Machin.  T.  N.  Snow,  O.  W.  Maulsby. 

SntUr  County— J.  C.  Gray,  R.  C.  Kells,  H.  P.  Stabler. 

Tulare  County— C.  M.  Stone,  I.  H.  Thomas,  J.  N.  Wright. 

Ventura  County— 1^.  B.  Smith,  M.  E.  Isham,  N.  W.  Blanchard. 

Yuba  County— 0.  W.  Harney,  Jas.  W.  Milis,  F.  W.  Johnson. 

State  at  Large— ^.  W.  Motheral.* 

HORTICULTURAL  COMMISSIONS. 

The  good  resulting  from  the  Horticultural  Commissions  as  required  by 
law,  is  almost  incalculable.  It  is  true  that  in  many  counties  no  appoint- 
ments have  as  yet  been  made,  whilst  in  others  the  appointments  have  been 
rendered  ineffective  from  want  of  suflBcient  appropriation  of  funds  by  the 
County  Supervisors,  to  properly  carry  on  tfie  work:  There  are,  however,  a 
number  of  counties  wherein  the  County  Board  of  Horticultural  Commis- 
sioners have  been  properly  sustained  by  the  Supervisors  and  the  people. 

'Resigned. 
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The  fruitgrowers  themselves  have, in  every  instance,  cordially  assisted  the 
Commissioners,  where  they  were  properly  sustained  and  supported  by  the 
County  Board  of  Supervisors. 

The  work  accomplished  by  the  Commissioners  above  referred  to  have 
more  than  returned  value  received  to  the  county  by  the  appreciation  in 
real  estate,  and  thereby  increasing  the  tax  roll  of  the  county,  thus  produc- 
ing what  returns  to  the  County  Treasury  more  in  dollars  and  cents  than  is 
paid  out  for  the  work.  Again,  it  has  caused  to  be  returned  to  the  orchard- 
ists  an  increase  in  his  receipts  for  the  extra  quantity  and  quality  of  his 
fruits  produced  and  sold.  The  facts  and  figures  for  the  above  statements 
are  before  us  as  we  write. 

Again,  it  tends  largely  to  encourage  the  planting  of  orchards.  It  induces 
the  newcomer  to  settle  m  those  counties  where  he  can  see  the  progress,  and 
where  he  knows  his  orchard  will  be  protected.  Who  would  settle  in  a  city 
or  community  where  no  precautions  were  taken  to  not  only  prevent  sick- 
ness, but  where  no  effort  was  made  to  abate  any  of  the  dread  scourges  that 
already  existed?  The  comparison  is  not  unreasonable,  because  it  is  a 
daily  occurrence  in  all  the  fruit-growing  counties  of  this  State  to-day, 
where  the  intending  settler  is  choosing  to  plant  his  vine  or  fig  tree  in  the 
county  that  guarantees  him  protection. 

Since  the  Act  entitled  "  an  Act  to  protect  and  promote  the  horticultural 
interests  of  the  State,"  was  amended  by  the  last  Legislature,  the  following 
counties  have  complied  with  the  law,  and  have  appointed  Boards  of  Horti- 
cultural Commissioners,  as  follows,  viz.:  Alameda,  Butte,  Colusa,  Hum- 
boldt, Kern,  Los  Angeles,  Mendocino,  Nevada,  Orange,  San  Benito,  San 
Bernardino,  San  Joaquin,  San  Mateo,  Santa  Barbara,  Sonoma,  Sutter, 
Tulare,  Ventura,  and  Yuba  Counties. 

OUR  NEXT  REPORT. 

The  law  as  to  the  time  we  are  to  report  to  the  Legislature  has  been 
amended  to  read  "  annually  "  instead  of  '*  biennially."  The  manuscript 
of  this  report  will  be  forwarded  to  be  printed  on  or  about  the  first  of  Jan- 
uary, 1890.  This  report  will  contain  a  synopsis  of  the  reports  of  the  Chico 
and  National  City  Conventions,  as  well  as  the  report  of  the  coming  Fresno 
Convention,  together  with  the  reports  of  all  the  ofiicers.  It  will  contain 
four  lithographic  plates  and  numerous  wood  engravings.  It  will  be  a  vol- 
ume of  nearly  twelve  hundred  pages,  and,  I  believe,  will  be  the  best  report 
of  the  kind  ever  published. 

EXECUTIVE   COMMITTEE. 

The  Executive  Committee,  in  pursuance  to  law,  met  at  the  rooms  of  the 
Board  in  San  Francisco,  on  July  1, 1889.  The  meeting  was  called  to  order 
by  Hon.  Ellwood  Cooper,  President  of  the  Board,  who,  having  stated  the 
object  of  the  meeting,  announced  nominations  for  President  in  order.  Com- 
missioner J.  L.  Mosher  was  unanimously  elected  President.  The  committee 
then  formulated  instructions  for  the  Special  Agent  of  the  Board  to  visit  San 
Mateo,  Santa  Clara,  and  Los  Angeles  Counties,  in  search  of  parasites;  the 
qualifications,  and  as  to  whom  the  people  of  Southern  California  desired  sent, 
in  case  an  agent  could  be  appointed  to  go  in  search  of  parasites.  On  Au- 
gust 1, 1889,  the  Executive  Committee  had  another  callea  meeting,  at  which 
time  the  Special  Agent  was  directed  to  go  to  Sacramento  County,  and  to 
there  make  a  thorough  investigation,  and  find  out  if  the  eastern  plum  cur- 
culio  had  made  its  appearance  in  that  county,  and  if  found,  to  enforce  the 
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law,  and  cause  all  infected  fruit  to  be  destroyed.  Also  to  investigate  with 
regard  to  scale  insects  and  remedies  therefor.  Also  to  go  to  Placer  and 
Nevada  Counties  in  search  of  parasites,  and  to  investigate  the  most  effect- 
ual remedies  used. 

On  August  3, 1889,  the  Executive  Committee  again  met  and  transacted 
the  following  business :  There  were  present  Commissioners  Mosher,  Cooper, 
and  Kimball.  The  Clerk  of  the  Publishing  and  Quarantine  Bureau  was 
instructed  to  at  once  proceed  to  Los  Angeles  and  make  a  thorough  investi- 
gation with  regard  to  the  reported  presence  there  of  the  eastern  plum  cur- 
culio,  and,  if  found,  to  enforce  the  law  and  cause  all  infected  fruit  to  be 
destroyed.  The  Clerk  was  also  instructed  to  ship  to  the  office  cuttings  of 
trees  parasitized  with  the  Aphelinus  (a  parasite  on  the  San  Jose  scale),  for 
"distribution  among  the  orchardists;  also,  to  cause  the  Vedalia  cardinalis 
(a  ladybug  destroying  the  scale)  to  be  multiplied  by  distribution  wherever 
cottony  cushion  scale  existed  at  that  time,  instead  of  spraying. 

On  August  27,  1889,  the  Executive  Committee  again  met.  There  were 
present  Commissioners  Mosher,  Cooper,  and  Kimball.  The  Special  Agent 
was  instructed  to  visit  Butte,  Sutter,  Yuba,  and  Nevada  Counties,  to  make 
in  those  counties  such  investigations  as  pertain  to  that  office;  also,  to  visit 
the  Sutter  County  Horticultural  Society  at  its  regular  meeting  at  Yuba  City. 

On  September  30, 1889,  the  Executive  Committee  held  its  regular  called 
meeting.  At  this  meeting  the  Special  Agent  was  instructed  to  visit  Colusa, 
El  Dorado,  Tehama,  and  Yolo  Counties,  in  the  line  of  duty  pertaining  to  his 
office. 

On  October  26, 1889,  the  Executive  Committee  met.  There  were  present 
Commissioners  Mosher,  Cooper,  and  Kimball.  The  Special  Agent  was  in- 
structed to  visit  Fresno,  Tulare,  Kern,  and  Tuolumne  Counties,  and  there 
make  such  investigations  as  pertain  to  that  office,  and  to  take  such  observa- 
tions as  may  be  of  general  interest. 

The  Special  Agent  has  filed  monthly  reports,  in  accordance  with  instruc- 
tions, covering  the  investigations  made,  a  synopsis  of  which  will  appear  in 
our  forthcoming  annual  report. 

NO  CURCULIO  IN   THE   STATE. 

During  the  month  of  July  there  appeared  in  various  papers  statements 
to  the  effect  that  the  curculio  had  appeared  in  TjOS  Angeles  and  at  Sacra- 
mento. These  statements  caused  considerable  alarm,  and  after  full  investi- 
gation proved  groundless.  A  rose  beetle  was  mistaken  for  the  curculio, 
and  the  report  put  afloat  that  the  curculio  had  made  its  appearance  in  this 
State.  Since  then  statements  have  been  published  that  the  curculio  will 
not  live  in  this  State.  This  theory  not  being  established  by  facts,  I  shall 
be  loath  to  believe  it,  as  our  climate  is  very  much  milder  than  the  Eastern 
States,  and  is  therefore  wonderfully  favorable  to  the  propagation  and  dis- 
semination of  injurious  insect  pests. 

INTRODUCTION  OF   PARASITES. 

At  your  meeting  of  June  30,  1889,  it  was  resolved  to  send  an  agent  to 
Australia  and  New  Zealand  and  adjacent  countries  in  search  of  parasites. 
The  authority  of  the  Board  sending  such  agent  was  questioned,  and  the 
subject-matter  was  submitted  to  the  Attorney-General.  The  Attorney-Gen- 
eral rendered  his  opinion  as  follows: 
3« 
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The  appropriations  made  for  the  uses  of  the  State  Board  of  Horticulture  must  be 
understood  with  reference  to  their  power  and  duties  as  defined.  The  attention  of  the 
Attorney-General  has  not  been  called  to  any  provision  which  would  justifjr  sending  an 
entomological  expert  to  Australia  and  New  S^ealand,  nor  indeed,  to  employing  such  an 
expert  here. 

Mr.  Albert  Keobele  says  that  it  is  his  opinion  that  it  is  useless  to  send  an 
agent  to  Australia  or  New  Zealand  in  search  of  parasites.  He  says  that 
no  parasites  were  found  in  those  countries  preying  on  the  red  scale,  and 
also  says  that  the  red  scale  there  is  even  worse  than  it  is  in  this  State,  thus 
indicating  that  no  parasites  exist  there.  He  reports  that  the  pernicious,  or 
San  Jose  scale,  does  not  exist  in  those  countries.  He  says  that  a  qualified 
entomologist,  under  the  direction  of  the  United  States  Department  of  Agri- 
culture, should  be  stationed  in  Australia  for  a  few  years  to  study  the  injuri- 
ous and  beneficial  insects,  their  parasites,  etc.,  and  adds  that  the  benencial 
insects  of  Australia  are  very  numerous,  and  the  largest  part  of  them  could, 
without  doubt,  be  introduced  successfully  into  this  country  and  State.  The 
trees  that  arrive  from  Japan  are  generally  affected  with  red  scale  {Aspidi- 
otuB  aurantii),  but  at  no  time  has  there  ever  been  found  parasites  on  them. 
An  internal  parasite  near  the  genus  Coccophagus,  a  minute  four-winged  fly, 
scarcely  as  large  as  the  head  of  a  small  pin,  has  made  its  appearance  in 
the  San  Gabriel  Valley,  preying  on  the  red  scale.  This  important  parasite 
has  been  observed  in  nearly  all  the  orange  groves  in  that  valley.  In  sev- 
eral orchards  the  work  of  this  parasite  is  clearly  visible.  There  are  several 
orchards  there  that  are  now  practically  free  from  the  red  scale,  purely  the 
work  of  this  parasite.  I  have  taken  pains  to  propagate  this  parasite  in  the 
northern  part  of  the  State,  and  several  colonies  have  been  placed  on  trees 
infected  with  the  same  kind  of  scale  that  it  attacks  in  the  San  Gabriel 
Valley. 

Another  parasite  has  been  discovered  that  keeps  the  pernicious,  or  San 
Jose  scale,  m  check.  It  is  also  an  internal  parasite — a  small,  four-winged 
fly,  of  the  genus  Aphelinus  (See  Parasites).  This  parasite  was  discovered 
preying  on  the  pernicious,  or  San  Jos6  scale,  about  two  years  ago.  The 
orchard  in  which  it  was  found  was  at  one  time  so  badly  infected  that  the 
owner  had  determined  to  grub  it  up;  a  year  after  the  trees  showed  a  much 
healthier  condition  and  had  made  fine  growth.  The  cause  of  this  was 
looked  into,  and  the  parasite  mentioned  was  discovered.  This  same  para- 
site has  also  been  observed  preying  on  the  willow  scale,  and,  in  fact, 
Professor  Coquillett  says  that  it  is  also  a  parasite  of  the  willow  scale, 
Aspidiotus  convexoB,  It  also  appeared  in  Santa  Clara  County  some  ten 
years  ago,  a  full  account  of  which  is  to  be  found  in  the  report  of  the 
Department  of  Agriculture  for  1880.  The  Sonoma  County  Horticultural 
Society  petitioned  the  Executive  Committee  to  have  several  colonies  of  this 
parasite  imported  into  Sonoma  County.  In  accordance  with  said  petition, 
several  colonies  have  been  placed  on  trees  infected  with  San  Jos^  scale  in 
that  county,  and  it  is  to  be  hoped  that  they  will  increase  rapidly,  so  that 
they  may  be  distributed  into  other  orchards.  Colonel  J.  R.  Dobbins  was 
appointed  a  Special  Agent  to  colonize  this  parasite  in  San  Gabriel. 

In  Florida  an  orange  scale,  Limacis  (See  Parasites), has  made  its  appear- 
ance. Mr.  Ashmead  reports  that  '*  it  was  but  a  few  years  ago  that  the 
orange  groves  of  Florida  had  been  blasted  and  ruined  by  scale  insects; 
that  this  wonderful  and  welcomed  foe  of  these  pernicious  pests  made  its 
appearance,"  and  adds  that  "  if  those  minute  foes  be  removed  from  Florida 
but  for  a  season  the  scales  would  so  increase  in  numbers  as  to  utterly 
destroy  all  orange  trees,  and  another  panic  in  orange  culture  would  ensue, 
as  disastrous  and  uncontrollable  as  the  one  witnessed  in  the  years  from 
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1835  to  1840,"  I  have  made  arrangements  to  have  several  lots  of  these 
parasites  shipped  to  this  State.  Arrangements  have  also  been  made  for 
their  colonization. 

CONCLUSION. 

Since  the  position  of  Inspector  of  Fruit  Pests  was  discontinued  by  you 
(January  1,  1889),  and  its  subsequent  abolishment  by  the  Legislature  at 
its  last  session,  all  the  work  of  this  department  devolved  upon  me,  until 
the  latter  part  of  July,  1889,'  During  this  time  (six  months)  I  managed 
to  perform  the  work,  doing  what  I  could  in  the  da3rtime  and  finishing  up 
at  night.  Considerable  has  been  accomplished  during  the  past  year,  all 
of  which  will  appear  in  the  forthcoming  annual  report. 

I  have  carried  on  experiments  in  processing  fruit  in  the  field  and  in  the 
experimenting  room  with  great  success.  The  work  in  the  experimenting 
room  will  be  continued  through  the  winter. 

Since  the  office  of  Clerk  of  the  Publishing  and  Quarantine  Bureau,  and 
that  of  Special -A  gent  have  been  filled,  I  have  been  more  at  liberty  in  the 
performance  of  my  work,  as  these  two  officers  are  now  performing  the  duties 
that  once  devolved  upon  me.  I  hope  you  will  not  consider  it  out  of  place 
in  saving  that  they  have  been  very  successful  in  their  work,  and  have  ren- 
dered the  State  valuable  service. 

In  conclusion,  I  beg  to  say  that  Commissioner  Block  failed  to  receive 
his  official  notification  of  the  special  meeting  held  June  30, 1889,  for  which 
reason  he  was  recorded  absent.  The  letter  was  mailed,  but  failed  to  reach 
its  destination.  The  postal  authorities  have  been  unable  to  trace  it,  and  I 
exceedingly  regret  that  this  letter,  which  is  the  first  I  ever  had  lost,  should 
have  failed  to  reach  the  Commissioner,  as  it  was  the  reason  of  his  non- 
attendance. 

Very  respectfully  submitted. 

B.  M.  LELONG, 

Secretary. 

San  Francisco,  November  4,  1889. 
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V. 
THE  OLIVE 


BOTAHICAL  STUDT. 
Olkace*  jlsd  the  Olttk. 

OuvE,  a  genus  of  trees  and  shrabe  of  the  natural  order  OUaeeae,  haTing 
oi^Msite  evergreen  leatherlj  leavea.  which  are  generally  entire,  smooth, 
and  minutely  scaly;  small  flowers  are  compomid  axillary  racenoes,  or  in 
thyrsi  at  the  end  al  the  twigs:  a  small  foor-toothed  calyx,  a  £Mir-cleft 
corc^la.  two  stamens,  a  two^left  stigma,  the  fruit  a  drupe.  The  common 
olive  {OUa  europxa),  a  native  of  Syria  and  other  Asiatic  countries,  and 
also  of  the  south  of  Europe.  In  its  wild  state,  a  tlKMny  shrub  or  small 
tree,  but  through  cultivation,  becomes  a  tree  of  great  height,  destitute  of 
spines:  attains  a  |xodigious  age.  The  cultivated  varieties  are  very  numer- 
ous, differing  in  the  breadth  of  the  leaves  and  in  other  characters. 

Oleacjk,  exogenous  trees,  an  order  extended  to  include  the  Jatntines, 
AsK  Of ir-f,  LUac^  Privft^  etc. 

Oleaster,  a  small  ornamental  tree,  noted  for  its  silvery  foliage  and  fra- 
grant flowers. 

Olea  (Genus)  includes  several  species,  such  as  the  olive  of  America 
{OUa  americana).  a  rather  small  tree,  of  broadly  lanceolate  leaves  and 
compound  racemes,  of  small  white  fragrant  flowers,  and  remarkable  for 
the  extreme  hardness  of  its  wood. 

OUa  panUulnta^  a  large  tree,  attaining  a  height  of  fifty  to  sixty  feet  in 
the  forests  of  Queensland,  and  yielding  a  hard  and  tough  timber;  Ol^a 
laurijolia^  a  much  harder  wood:  an  inhabitant  of  XataL 

OLEACE J:  AXD  the  OLnHE. 

According  to  Degrully  and  Pierre  Viala,  systematic  botany  has  made 
rapid  progress  of  late  yeare.  The  external  morphology  (study  of  the  forms 
which  the  diflerent  organs  assume,  and  the  laws  that  regulate  their  trans- 
formations) of  the  flower,  which,  in  most  cases,  was  deemed  su^cient 
whenever  researches  were  made  for  the  mere  purpose  of  drawing  up  the 
catalogue  of  phanerogamous  (flowering)  plants  and  of  determining  the 
date  of  extension  of  families  and  genera,  no  longer  satisfies  the  ambition 
of  botanists.  As  long  as  too  precipe  distinctions  were  not  made,  and  one 
remained  within  the  Linnaean  conception  of  the  species,  serious  didiculties 
were  seldom  met  with.  A  few  particularly  delicate  points,  however,  were 
calling  for  new  methods  and  oth'^-r  processes  of  investigation.  Moquin- 
TandoD  searched  into  teratological  mcts  (malformations  and  monstrosi- 
ties) :  Payer  consulted  the  flower  before  its  blowing,  to  learn  from  it  the 
modifications  it  has  undergone  in  the  course  of  its  development. 
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Organogeny  (the  production  or  development  of  organs  in  plants)  doeft 
not  always  enlighten  us,  though,  on  the  original  state  of  a  flower.  The 
absence  of  one  or  several  stamens  (the  male  organs  of  a  flower)  in  a  nor- 
mal cycle  (set)  of  androecium  (the  stamens  collectively),  the  disappear- 
ance of  one  or  several  carpels  (the  rolled-up  leaves  which  contain  the 
ovules),  the  primitive  position  of  the  ovules  (young  seed)  in  the  cells  of 
the  ovary  (the  seed  vessel  in  a  young  state),  the  morphological  value  of 
the  different  parts  of  the  flower,  cannot  be  surely  determined  by  the  study 
of  organogeny. 

From  its  insuflBciency  was  born  the  comparative  anatomy  of  the  flower. 
Its  first  applications' have  actually  worked  a  revolution  in  science;  the 
masters  of  science,  brought  up  to  worship  ancient  traditions,  were  not  long 
finding  out  all  what  the  knowledge  of  plants  could  derive  from  the  appli- 
cation of  the  new  processes.  There  is  no  longer  a  botanist  to-day  who  does 
not  consider  the  simple  manner  of  the  last  century  as  having  giyen  about 
all  that  could  be  expected  from  it.  • 

The  knowledge  of  the  flower  has  freed  itself  thereby,  from  the  empirical 
methods  which  were  hindering  its  progress.  The  researches  which  are 
multiplying  since  a  quarter  of  a  century  have  become  the  A  B  C  of  the 
systemization  of  phanerogams.  The  results  of  these  researches,  for  a  long 
time  scattered  in  a  multitude  of  publications,  have  fallen  into  the  classical 
domain,  thanks  to  a  few  works  which  have  embodied  them  in  a  doctrinal 
system.  It  is  sufficient  to  recall  that,  owing  to  the  new  methods,  the  tie  is 
now  demonstrated  between  vascular  Cryptogams  (flowerless  plants  pro- 
vided with  cells  and  vessels)  and  Phanerogams  (flowering  plants)  through 
the  medium  of  Gymnosperms  f naked  seeded  plants). 

Whatever  may  be  thought  or  it  at  times,  the  flower  does  not  possess  the 
exclusive  privilege  of  revealing  the  secret  of  afiinities.  Long  since  botan- 
ists, the  least  conversant  with  anatomical  researches,  have  known  how  to- 
deduce  useful  indications  from  the  existence  or  the  absence  of  laticilerous 
vessels  (vessels  conveying  the  latex,  a  milky  juice),  of  oleo-resinous  ca- 
nals, of  the  presence  or  the  absence,  and  of  the  form  of  hairs;  they  have 
given  the  example  to  anatomists.  The  masters  have  then,  from  an  early 
period,  called  upon  the  processes  which  science  applies  to-day  in  a  regular 
manner. 

Is  it  to  say  that  all  the  morphological  and  anatomical  characters  have 
to  be  consulted  in  order  to  determine  the  place  of  any  plant?  It  must 
be  said,  a  few  people  have  misunderstood  the  thought  of  the  adepts  of  the 
new  school.  It  is  not  purposed  to  include  in  the  characteristic  of  each 
plant  all  the  characters  which  it  may  furnish;  this  would  be  misunder- 
standing the  fruitful  principle  of  the  dependence  of  characters.  It  is  use- 
less, for  instance,  to  ask  comparative  anatomy  to  furnish  us  new  ties  between 
the  Solaneae  and  the  Scrophularineae;  the  external  morphology  of  the  flower 
suflSciently  establishes  them.  But  is  not  the  structure  of  the  blown  flower 
too  often  mute  when  it  is  questioned  to  determine  the  affinities? 

Be  it  sufficient  to  recall  what  the  anatomy  of  the  flower  has  learned  us 
about  the  Loranthaceae  and  the  Santalacese,  on  the  apparently  terminal 
ovules  of  the  CompositcB  and  the  Polygoneae,  on  the  central  placentation 

There  is,  in  actual  science,  a  tendency  to  suppress  ancient  denominations  to  replace 
them  by  more  sienificative  designations.  It  seems  to  us  that  there  are  many  incon- 
veniencies  in  so  doing,  and  we  admit,  with  Mr.  A.  De  CandoUe,  that  "the  designation  of  a 
group  does  not  purpose  to  point  out  the  characters  of  the  history  of  that  group,  but  to 
give  a  means  of  understandmg  one  another  while  speaking  of  it."* 

♦  Nomenclature  Botanique,  Geneva,  1883. 
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(disposition  of  the  seeds  in  the  ovary)  of  the  Primulacese.  The  flower  itself 
does  not  always  exist;  has  not  comparative  anatomy  enabled  us  to  recon- 
stitute partly  the  flora  of  primary  strata? 

It  is  then  a  well  established  fact  to-day  that  the  study  of  botany  cannot 
be  considered  as  confined  between  the  calyx  (outer  envelope)  and  the  car- 
pels of  a  blown  flower.  We  are  seeking  to  know  the  laws  of  life;  we  must, 
in  order  to  succeed,  first  know  the  whole  organism;  there  is  no  doubt  about  it. 

If  these  principles  be  applied  to  the  special  study  of  Phanerogams,  all 
the  groups  do  not  present  the  same  interest;  some  are  so  homogeneous,  so 
like  each  other,  that  any  species  reveals  nearly  the  history  of  the  group; 
but  there  are  other  very  remarkable  associations,  in  which,  outside  the 
absolutely  constant  characters,  may  be  observed  an  extreme  variableness 
for  other  characters.  Among  the  gamopetalous  (having  the  petals  united) , 
dicotyledons  (plants  with  a  two,  rarely  several,  leaved  embryo) ,  the  Oleacefle, 
considered  in  a  broad  sense,  that  is  to  say  including  the  Jasmines,  the 
Syringas  (Lilacs),  and  the  Ashes,  constitute  a  most  interesting  subject  of 
study.  United  by  the  structure  of  their  seed,  we  see  the  various  repre- 
sentatives of  this  group  marked  by  deep  differences  in  the  structure  of 
their  flower:  apetalous  (without  petals),  dialypetalous  (petals  free),  or 
gamopetalous  (petals  united),  of  their  androecium,  of  their  ovary,  and  of 
their  fruit.  Largely  represented  in  the  Mediterranean  region,  to  which 
they  furnish  the  first  element  of  its  wealth,  the  01eace»  singularly  favor 
the  application  of  some  of  the  modern  processes  of  systematic  botany. 

The  first  attempts  that  have  been  made  to  fix  the  natural  places  of  Olives 
and  allied  plants,  already  denote  two  opposite  tendencies.  Some  people, 
like  Toumefort,  Lindley,  Brohgniart,  hola  the  Olives  as  quite  distinct  from 
the  Jasmines,  and  do  not  find  between  these  plants  enough  common  charac- 
ters to  class  them  together.  Others,  following  the  example  of  Linnaeus, 
bring  them  together,  on  the  contrary,  to  make  of  them,  according  to  the 
epoch  and  the  special  views  of  each,  either  members  of  a  same  group  or  of 
neighboring  families;  such  are  Endlicher,  A.  L.  de  Jussieu,  Ventenat,  R. 
Brown,  Decaisne. 

The  two  opinions  are  blended  to-day,  the  morphological  studies  and  com- 
parative anatomy  having  proved  beyond  a  doubt  that  the  Oleaceae  and  Jas- 
minacese  are  in  fact  closely  allied;  the  isolation  of  each  of  them,  or  their 
reunion,  depends  solely  upon  the  manner  in  which  the  different  authors 
conceive  the  family.  Thus,  Mr.  Eichler  has  been  led  to  make  of  the  Jas- 
minacese  and  the  Oleaceae  two  distinct  families;  they  alone,  however,  form- 
ing, among  the  sympetalous  (petals  seemingly  united),  haplostemonous  (of 
simple  stamens)  dicotyledons,  the  class  of  Ligustrinese.t 

We  are  indebted  to  this  scholar  for  having  established  the  nature  of  the 
relations  of  the  corolla  with  the  androecium,  the  application  of  which  had 
escaped  the  sagacity  of  Brongniart.  A  few  scholars  have  had,  of  the  group 
we  are  now  considering,  a  notion  hardly  explainable  in  view  of  modern 

According  to  Toumefort  •  the  character  of  the  fruit  separates  the  Olive  from  the  Sy- 
ringa  in  a  manner  which  seems  to  us  the  more  marked,  as  he  interposes  the  Elm  between 
them.  Lindley  t  makes  of  the  Oleacese  the  first  family  of  his  fortv-sizth  alliance  (Sola- 
nales);  the  Jasminacese  are  classed  among  the  Echiales  (forty-eighth  alliance),  together 
with  the  Salvadoraceffi,  of  which  we  shall  speak  again  ourselves.  Brongniart  finds  the 
affinities  of  the  Oleacece  extremely  doubtful,  and  enlarges  especially  on  the  very  unusual 
relations  of  the  corolla  (inner  envelope  of  the  flower)  and  tne  two  stamens.  He  there- 
fore places  the  Jasminaceae  by  the  side  of  the  Globulariese,  according  to  the  structure  of 
the  fruit,  while  the  Oleineee  are  included  in  his  class  of  Diospyroideas. 

*  Institutiones,  1719. 

t  Vegetable  Kingdom,  2d  ed.,  1847. 

I  Flora  brasiliensis.  1868. 
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science.  Thus,  Adamson*  divides  the  Jasminace^e  in  three  secti6ns — ^the 
first  contains  the  general  Eranthemum  (Acanthacese),  Oomocladia  (Tere- 
binthacesB,  Solanese,  Loganiacese,  Rubiacese,  Peneaceae,  Plantagineae) — ^it 
would  be  diflBcult  to  imagine  a  more  heterogeneous  association.  On  the 
other  hand,  the  Ash  is  excluded  and  placed  by  the  side  of  the  Cisti. 

Lea^ving  aside  this  theory,  which  is  wholly  abandoned  toniay,  we  then 
find  ourselves  in  presence  of  two  opinions  relative  to  the  Oleacese  and 
the  JasminaceflB.  Mr.  Eichler,  among  our  contemporaries,  has  advocated 
the  distinction  of  the  two  families.  Mr.  Van  Tieghem  adopts  this  opinion, 
attributing  to  the  two  groups  the  value  of  a  tribe;  he  even  associates  the 
Salvadoracese  with  them.f  M.  M,  Bentham  and  Hooker  go  still  further, 
for  the  Jasminaceae,  the  Fraxinese,  the  Chionantheae,  and  the  Syringeae 
become  for  them  as  many  tribes  having  the  same  value  with  respect  to 
the  whole.J  These  dififerences  of  appreciation,  more  apparent  than  real, 
result,  as  we  have  already  said,  from  the  relative  importance  each  believes 
should  be  attached  to  the  family.  The  equilibrium,  which  it  is  expedient 
to  establish  in  this  connection  between  the  various  vegetable  groups,  leads 
us  to  conceive  it  in  a  more  synthetic  sense  than  has  been  done  by  Tourne- 
fort,  Jussieu,  Lindley,  and  Brongniart,  and  we  shall  endeavor  to  pry  into  the 
general  characters  of  the  Oleaceae,  associating  them  with  the  Jasminacese. 

Having  studied  the  whole  of  their  characters,  it  shall  be  an  easy  task  to 
find  out  to  what  extent  it  is  expedient  to  associate  them  or  distinguish 
them  in  secondary  groups. 

The  essential  characters  of  the  plants  we  are  considering  are  furnished 
by  the  androecium  (male  organs  of  the  flower)  and  the  gynoecium  (female 
organs  of  the  flower).  The  androecium  is  almost  invariably  composed  of 
two  stamens  alternate  with  the  carpels,  rarely  of  four  stamens  inserted  on 
the  tube  of  the  corolla,  or  uniting  the  petals  two  by  two,  or  hypogynous 
(inserted  below  the  ovary  or  pistil)  when  the  corolla  is  lacking.  The 
gynoecium  is,  without  exception,  formed  of  two  united  carpels,  with  axile 
placentation  (the  placentae  or  ovule-bearing  processes  facing  the  axis  of  the 
flower),  making  a  cross  with  the  two  stamens.  The  calyx  and  the  corolla 
are,  on  the  other  hand,  very  variable;  both  are  wanting  at  times,  or  else  one 
or  the  other  of  these  two  cycles  is  more  or  less  abortive,  or  else  the  corolla 
is  dialypetalouS  (Hesperelex) ,  or  nearly  dialypetalous  (Fontanesia) ,  or  dis- 
tinctly gamopecalous  {Syringa).  It  is  the  aggregate  of  these  characters 
which  Linnaeus  had  grasped  with  his  habitual  sagacity,  when  he  included 
in  his  Diandria  Monogynia  all  the  genera  then  known  which  we  now  group 
under  the  denomination  of  Oleacea. 

Real  difficulties,  however,  soon  made  their  appearance.  It  was  noticed 
that  the  more  of  aestivation  (arrangement  of  the  floral  organs  in  the  bud^ 
in  the  corolla  of  the  Jasmines  is  imbricate  (the  envelopes  overlapping  eacn 
other),  whereas  that  of  the  Olives  is  valvate  (the  contiguous  cages  of  the 
parts  touching  throughout  their  length  like  the  two  leaves  of  a  door) ;  that 
the  anthers  (the  part  of  the  stamen  containing  pollen)  of  the  former  are 
basifixed  (attached  by  their  base)  and  those  of  the  latter  dorsifixed  (at- 
tached by  the  back) ;  that  the  ovule  of  the  Jasmines  is  ascending  (attached 
a  little  above  the  base  of  the  ovaryj,  whilst  the  ovule  of  the  Olives  is  pendu- 
lous (hung  from  the  upper  part  oi  the  ovary);  that  the  albumen  is  much 
lessened  or  wanting  in  the  first  at  maturity,  when  the  seed  of  the  second  is 
provided  with  a  fleshy  albumen.  It  was  urged  that  on  the  Jasmines  the 
stamens  are  antero-posterior  (inserted  in  a  direction  from  behind  forward), 

*  Families  des  plantes,  1763. 
+  Traite  de  Botanique,  1547. 
X  Genera  Plantarura,  187C. 
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with  respect  to  the  axis  of  inflorescence  (the  arrangement  of  the  flower  on 
the  stem),  whereas  they  are  situated  at  right  and  left  on  the  Olives.  The 
anthers  themselves,  very  short  in  the  Oleinese,  opening  sidewise,  have  been 
found  very  different  from  the  anthers  of  the  Jasminacese,  which  are  oblong, 
linear,  often  apiculate  (terminating  abruptly  by  a  small  point),  and  inter- 
nally dehiscent  (opening  by  regular  splitting).  Lastly,  the  stigma  (the 
glandular  part  of  the  pistil  which  receives  the  pollen),  following  the  laws 
of  floral  symmetry,  forms  a  cross  with  the  stamens,  that  is  to  say,  its  lobels 
are  antero-posterior  in  the  Olives,  lateral  in  the  Jasmines. 

These  differences  have  seemed  important  enough  to  iustify  the  separa- 
tion of  the  two  types  and  the  establisnment  of  two  families. 

Care  was  also  taken  to  cite,  in  support  of  this  distinction,  a  character  of 
quite  a  different  order,  and  bring  forward  anatomico-physiological  phe- 
,  nomena  in  behalf  of  the  separation  into  two  families.  Thus  it  has  been 
advanced  that  the  necessity  of  distinguishing  the  Oleacese  from  the  Jas- 
minacese  arises  from  the  fact,  well  known  in  horticultural  practice,  that 
the  Syringa,  Fraxinus,  Chionanthus,  Fontanesia,  Phillyrea,  and  Olea  graft 
without  great  difficulty  upon  one  another,  whereas  true  Jasminacese  never 
graft  on  Oleaceae,  properly  so  called.  Great  stress  was  further  paid  on  this 
other  fact  that  the  cantharis  (Spanish  fly)  catsup  the  Ashes,  then  the  Lilacs, 
the  Privets,  and  if  need  be,  the  Olives,  without  ever  attacking  the  Jasmines; 
that  the  larva  of  the  species  Tinea  syiingella  feeds  upon  the  parenchyma 

i cellular  tissue)  of  the  leaves  of  Lilacs,  Ashes,  Fontanesia,  Forsythia,  and 
iigustrum,  while  it  never  touches  those  of  the  Jasminacese. 

It  was  going  very  far  for  an  answer  to  a  real  difficulty,  and  above  all 
asking  an  answer  from  unscientific  processes;  undoubtedly  the  selection 
operated  by  the  mandible  of  insects  may  be  very  exact,  but  we  have  to-day 
direct  means  of  reaching  the  solution  of  this  problem. 

Mr.  Van  Tieghem,  the  first  one,  tried  to  ascertain  the  intimate  structure 
of  the  flower  in  several  species  of  this  group;  for,  let  us  say  it  at  once,  tera- 
tology has  not  thrown  the  least  light  on  the  comparative  structure  of  the 
Jasminaceae  and  the  Oleaceee. 

This  scholar  has  particularly  studied  the  anatomy  of  the  flower  of  the 
Forsythia  viridissiTna*  He  has  observed  the  original  independence  of  all 
the  parts  of  the  flower,  each  cycle  corresponding  to  a  series  of  independent 
fascicles;  the  greater  or  lesser  joint  growth  of  the  several  parts  is  then 
merely  parenchymatous.  The  stamens  are  most  always  two  in  number, 
while  there  are  four  sepals  (calyx  leaves)  and  four  petals  (corolla  leaves). 
In  the  Jaaminum  officinale  (common  White  Jasmine),  in  which  no  peculi- 
arity whatever  is  revealed  on  the  outside,  the  same  scholar  has  discovered 
the  existence  of  four  staminal  fascicles,  two  of  them  effectively  correspond 
to  stamens;  the  two  others  are  lost  without  producing  anything.  Circum- 
stances might  occur  where  these  abortive  stamens  could  more  or  less  be 
developed  outwardly. 

Mr.  Eichler  demonstrated  a  few  years  later  that  the  calyx  of  the  Olea- 
ceee,  sensu  stricto  (in  the  restricted  sense),  is  always  formed  of  two  decussate 
(crossing  each  other)  cycles.f  The  leaves  of  the  outer  one  are  usually 
larger  than  those  of  the  inner.  In  the  Jasminacese  the  calyx  is  formed  of 
a  single  cycle  of  petals,  save  rare  exceptions  {Jasminum  nudiflorum) ;  there 
is,  however,  in  the  floral  symmetry  a  still  greater  difference.  In  the  Olea- 
ceae  the  stamens  correspond  to  the  inner  sepals,  the  carpels  to  the  outer 
sepals;  it  is  the  reverse  in  the  normal  Jasminaceee.  Thus  the  plane  of  the 
stamens  of  the  former  is  perpendicular  to  a  plane  passing  through  the  axis 

*  Memoirs  des  Savants.  187L 
t  Bluthendiagramme,  1875. 
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of  the  stamens  of  the  Jasminaceae.  Various  reasons,  however,  permit  us  to 
consider  as  very  likely  that  the  corolla  is  formed  of  two  heteromerous 
(unrelated  as  to  parts)  cycles,  the  outer  one  polymerous  (formed  of  many 
parts),  the  inner  constantly  dimerous  (composed  of  two  parts),  which  in 
the  Jasminum  nudijlorum  alternates  with  the  stamens. 

Such  are,  in  brief,  the  reasons  which  have  determined  Mr.  Eichler  to  hold 
the  JasminacesB  and  the  Oleaceae  as  two  distinct,  but  closely  allied,  fam- 
ihes.  This  is,  we  repeat,  a  secondary  point,  which  proprieties  of  another 
order  cause  us  to  view  in  a  dififerent  light. 

We  consider,  above  all,  that  Phanerogams  have  been  too  much  dissociated 
in  secondary  groups,  that  their  differences  have  been  too  much  insisted  upon 
of  late  years,  and  that  it  is  important,  lastly,  that  the  notion  of  the  family 
be  alike,  whether  it  be  a  question  of  Phanerogams  or  of  Cryptogams. 

Resuming,  then,  after  this  discussion,  the  study  of  Oleacese  in  the  broad 
sense,  let  us  examine,  now,  the  aggregate  of  their  characters,  and,  in  order 
to  proceed  according  to  the  habitual  mode,  let  us  study  first  the  inflo- 
rescence and  the  flower. 

The  inflorescence  of  Oleaceae  is  generally  a  dichotomons  (stem  dividing 
by  twos)  cyme  (a  kind  of  inflorescence  in  which  the  primary  axis  termi- 
nates in  a  flower  between  two  opposite  leaves  or  bracts,  from  the  axils  of 
which  spring  two  secondary  axes,  each  again  terminated  by  a  flower 
between  two  bracts,  from  the  axils^of  which  spring  two  tertiary  axes,  and 
so  on,  until  the  last  axis  fails  to  repeat  the  process),  or  a  panicle  (a  form 
of  inflorescence  in  which  the  cluster  is  much  and  irregularly  branched ) , 
with  ramifications  more  or  less  concentrated,  centripetal  (when  the  flowers 
at  the  circumference  or  base  open  first),  or  centrifugal  (when  the  central 
flower  opens  first). 

We  have  seen  that  the  floral  symmetry  is  very  characteristic.  The 
orientation  of  the  flower  with  respect  to  the  axis  bearing  it  had  always 
escaped  observation — it  seemed  very  variable.  Mr.  Eichler  has  shown  it  to 
be  very  closely  related  to  the  existence  and  position  of  two  bracts  or  leaves 
of  inflorescence,  which  are  the  first  productions  of  all  floral  branches.  The 
first  calycinal  cycle  is  always  perpendicular  thereto.  The  flower  of  the 
Olive  is  orientated,  as  if  it  had  bracts,  although  these  productions  are 
actually  lacking;  they  can  then,  it  seems,  be  considered  as  abortive,  while 
in  the  Fraxinvs  dipetala  their  place  is  not  even  indicated.  Save  these  rare 
exceptions,  the  variable  disposition  of  the  pistil  and  the  androecium  in  the 
Oleaceae  appears  to  depend  solely  upon  the  development  of  the  bracts. 

The  flower  is  always  actinomorphous  (radiate),  oftener  hermaphrodite 
(^having  both  stamens  and  pistil),  seldom  polygamous  (hermaphrodite 
nowers  occurring  amongst  the  male  or  feinale),  or  dioecious  (having  the 
stamens  on  one  plant  and  the  pistils  on  another).     [Fraodnus,  Foresteria.^ 

The  calyx,  wanting  in  the  FrazinuH  of  the  Brumeliodes  section  and  in 
a  few  Forestiera,  is  ordinarily  dialysepalous  (its  sepals  are  separate),  small, 
campanulate  (bell  shaped),  in  most  cases  tetramerous  (in  four  parts), 
sometimes  pentamerous  (in  five  parts),  then  having  an  anterior  median 
sepal,  occasionally  hexamperous  (in  six  parts).  There  are,  in  all  cases, 
slight  differences  betwen  the  two  calycinal  cycles. 

The  corolla,  oftener  gamopetalous  (the  leaves  cohere  more  or  lees  so  as 
to  form  a  corolla  of  a  single  piece),  hypocrateriform  (salver-formed),  or 
campanulate,  is  occasionally  dialypetalous  (petals  entirely  separate  from 
each  other).  It  is  a  phenomenon  of  purely  parenchymatous  growth.  In 
several  cases  the  petals  are  found  to  be  united  on  the  sides  opposite  the 
stamens,  and  deeply  separated,  or  free  forward  and  backward  {P'ontanesia, 
Loniciera,  Hotolaea).    The  corolla  is  formed  of  four  petals,  usually  cross- 
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ing  the  sepals,  and  therefore  diagonally  situated  with  respect  to  the  axis  of 
the  flower.  It  has,  in  exceptional  cases,  in  Fraxinus  dipetala,  but  two 
petals  corresponding  to  the  outer  sepals.  The  corolla  is  even  wholly  want- 
ing in  the  Oymnelaea  section  of  the  Olea,  and  in  Fraxinus,  sections  Meli- 
oides  and  Brumelioides  of  Endlicher.  Mr.  Eichler  has  also  often  observed 
male  flowers  of  the  Fraxinus  omus  (Flowering  Ash)  without  corolla. 

The  modifications  which  we  have  just  pointed  out  in  the  corolla  of  Olea- 
ceee,  are  fruitful  in  precious  instructions.  These  two  facts,  that  the  dipet- 
alous  (two-petaled)  corolla  of  the  Fraxinus  dipetala  is  opposite  to  the  outer 
cycle  of  the  calyx,  and  that  the  two*  stamens  are  always  opposite  to  the 
inner  cycle  of  the  calyx,  seem  to  afford  a  very  serious  argument  in  behalf 
of  the  hypothesis  which  sees  in  many  dicotyledonous  (embryo  having  two 
cotyledons,  or  temporary  leaves)  families  a  monocyclic  (simple)  corolla 
opposite  to  a  dicyclic  (double)  calyx.  This  interpretation  is  unquestion- 
able as  regards  the  F,  dipetala;  but  even  where  there  are  four  petals,  the 
relative  position  of  the  stamens  is  the  same. 

Now,  if  there  were  two  cycles  in  the  corolla,  floral  symmetry  would  exact 
that  the  petals  lie  opposite  the  inner  sepals,  which  never  occurs. 

In  all  other  plants  of  the  family,  we  find  four  petals,  but  the  relative 
disposition  of  the  other  parts  is  in  nowise  modified.  The  Fraxinus  dipetala 
would  then  answer  to  the  schema  (symbo  of  the  floral  structure  in  Oleacese) , 
and  could  be  expressed  by  the  formula  S2+2PjE2Ct. 

The  term  Pj  would  be  replaced  bv  P*  in  the  Syringa,  Olea  europssa  (the 
European  or  common  olive),  etc.;  there  is  no  dedujSlication  (occurs  when 
two  or  more  organs  take  the  place  of  one) .  This  hypothesis  is  incompatible 
with  the  laws  of  floral  symmetry,  for  in  this  case  the  stamen  would  corre- 
spond to  the  inedian  nerve  of  a  deduplicated  petal. 

When  the  corolla  is  wanting,  there  is  simply  a  normal  or  accidental  abor- 
tion according  to  cases;  the  general  symmetry  of  the  flower  is  in  nowise 
disturbed  thereby. 

The  androecium  is  characteristic;  we  know  it.  It  is  nearly  always 
formed  of  two  stamens,  always  opposite  to  the  inner  calycinal  cvcle.  It 
is  so  composed  in  the  cultivated  Olive,  where  this  disposition  is  tne  easier 
to  observe,  as  the  stamens  are  relatively  very  large.  The  regular  and  con- 
stant altemacy  of  the  androecium,  with  the  carpels  and  the  dimerous  (two- 
parted)  corolla  of  the  Fraxinxis  dipetala^  the  absence  of  all  trace  of  other 
stamens  noted  in  several  species,  seem  to  prove  that  this  dimerie  (disposi- 
tion by  twos)  of  the  androecium  is  normal. 

The  Tesmrandra  fiuminensis  (Miers)  furnishes,  though,  a  remarkable 
exception.  This  Brazilian  plant  possesses  four  stamens  alternate  with 
four  sepals.  One  cannot  then  admit  a  deduplication  of  two  stamens,  but 
rather  a  case  of  normal  tetramerie  (disposition  in  fours). 

Thus  the  androecium,  usually  dimerous,  can  be  tetramerous  like  the 
corolla;  but  there  is,  it  must  be  borne  in  mind,  only  one  staminal  cycle,  as 
is  proven  by  the  unchanging  position  of  the  carpels.  They  invariably  cor- 
respond to  the  outer  sepals,  whereas  they  would  necessarily  alternate  with 
them  if  the  two  antero-posterior  stamens  of  the  Tessarandra  belonged  to  a 
new  cycle  alternate  with  the  two  lateral  stamens. 

It  is  not  without  interest  to  recall  here  the  observation  made  by  Mr. Van 
Tieghem  on  the  Jasminum  officinale.  By  the  side  of  the  two  fascicles  cor- 
responding to  the  two  stamens,  he  has  found  two  others  which  correspond, 
according  to  him,  to  two  complementary  stamens.  It  may  be  admitted 
that  these  two  stamens,  abortive  in  most  Oleaceae,  have  been  developed  in 
the  Tessarandra. 
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This  tetramerie  of  the  androecium  realized  at  times,  gives  great  strength 
to  the  opinion  of  Gardner  and  Wight,*  relative  to  the  Salvadorace®. 
These  scholars,  without  knowing  the  case  of  the  Tessarandra,  have  placed 
these  plants  near  the  Oleaceae  and  the  Jasminacese.  Mr.  Planchonf 
accepts  with  some  hesitancy  this  classification,  which  the  better  knowledge 
of  floral  morphology  fully  justifies  to-day.  The  Tessarandra  furnishes  the 
transition  term  which  was  wanting  at  the  epoch  when  Planchon  was  study- 
ing the  SalvadoracesB. 

The  anthers  are  usually  introrse  (when  the  sutures  are  turned  towards 
the  center  of  the  flower),  large,  oval,  ^blong,  dorsified.  They  are  extrorse 
(sutures  turned  towards  the  circumference  of  the  flower)  in  the  Linociera. 
The  anthers  have  a  longitudinal  dehiscence  (mode  of  splitting  at  maturity). 

The  gynoedum  is  invariably  composed  of  two  carpels,  forming  a  cross 
with  the  two  stamens,  and  opposite  to  the  outer  sepals.  They  unite  in  a 
two-celled  ovary,  with  axile  placentation.  Each  cell  ordinarily  contains 
two  collateral  ovules,  one  of  which  is  often  aboitive.  The  lobes  of  the 
stigma  (the  granular  part  of  the  pistil  which  receives  the  pollen)  corre- 
spond to  the  middle  of  the  carpels. 

The  ovules  are  anatropous  (reversed)  or  semi-anatropous,  pendent  with 
an  external  raphe  (the  continuation  of  the  seed-stalk  along  the  side  of  an 
anatropous  ovule  or  seed,  forming  a  ridge  or  seam),  Oleaceae  sensu  stricto^ 
or  ascending  with  an  internal  raphe  ( Jasminaceae) ;  exceptionally,  three 
to  ten  ovules  are  found  in  the  Forsythia,  one  alone  by  abortion  in  some  Jas- 
mines.   The  ovules  are  monochlamydeous  (have  a  single  covering) . 

The  style  (the  cylindrical  or  tapering  portion  of  the  pistil  between  the 
ovary  and  the  stigma)  is  usually  short,  not  projecting  out,  or  barely  pro- 
jecting out  of  the  corolla,  capped  by  a  thick  or  capitate  (growing  in  a  head) 
stigma,  most  always  bifid  (two-cleft)  at  the  top.  It  is  not  without  interest 
in  this  connection  to  note  the  observations  of  Mr.  R.  Pirotta  on  the  floral 
dimorphism  (the  property  of  occurring  under  two  distinct  forms)  of  the 
Jasminum  revolutum.  This  scholar  has  noticed  that  this  plant  has  lohgi- 
style  (long-styled)  flowers  and  brevistyle  (short-styled)  flowers.J  There 
is  every  reason  to  believe  that  the  diSiculties  met  with  in  the  specification 
of  a  few  plants  of  the  family  which  we  are  now  considering,  result  from 
the  fact  that  these  phenomena  of  dimorphism  have  been  misunderstood; 
this  is,  at  least,  what  seems  to  result  from  the  observations  of  Darwin,  of 
Mr.  Asa  Gray,  and  of  Mr.  Th.  Mechan,  on  the  Forsythia.^ 

The  nectaries  (honey  glands),  when  there  are  any,  never  form  a  disk  (a 
part  intervening  between  the  stamens  and  the  pistils  in  the  form  of  scales, 
a  ring,  etc.).  In  the  Jasmines,  the  Privets,  and  the  Syringa,  the  paren- 
cliyma  of  the  ovary  is  sacchariferous  on  all  its  outer  surface,  although 
there  is  no  special  differentiation  of  the  tissue. 

Let  us  recall  incidentally  that  the  Ashes  are  particularly  subject  to  the 
phenomenon  of  honey  dew;  we  know  that  it  is  but  a  simple  exudation,  at  the 
surface  of  the  leaves,  of  a  sweet  liquid  which  escapes  from  the  tissues 
owing  to  a  very  active  transpiration. § 

The  fruit  presents  variations,  the  importance  of  which  has  been  diversely 
appreciated  according  to  the  epoch  and  the  state  of  science.  At  the  time 
when  external  morphology  alone  was  furnishing  characters,  the  fruit,  with 
its  different  forms,  seemed  of  capital  importance;  now  it  is  known  that  its 
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origin  is  always  the  same,  that  its  differences  are  superficial,  and  more 
important  and  durable  characters  are  preferably  considered.  However, 
the  dicarpellary  (two-carpelled)  ovary  becomes  a  loculicidal  (dehiscing 
through  the  back  of  the  carpels)  capsule  (a  dry  seed  vessel)  in  the  Sytinga 
and  the  Forsythia,  a  septicidal  (splitting  through  the  edges  of  the  carpels) 
capsule  in  the  Nyctanthea,  a  samara  (a  winged  dried  fruit)  in  the  Fraxinus 
and  Fontanesia;  teguments  thicken  to  form  a  berry  in  the  Privets  and  the 
Jasmines,  and,  as  but  one  ovule  is  transformed  into  seed  in  the  OleUy  Phil- 
lyrea,  and  Chionanthus,  the  fruit  becomes  a  drupe. 

The  fruit  contains  two  to  four  seeds,  oftener  reduced  to  a  single  one  at 
maturity,  by  abortion  of  part  of  the  ovules;  they  are  erect  (fixed  to  the 
bottom  of  the  cavity  of  the  fruit)  or  pendent  (the  top  turned  towards  the 
base  of  the  fruit),  according  to  the  insertion  of  the  ovules. 

The  embryo,  straight,  has  always  a  short  radicle  (young  root)  more  or 
less  hidden  between  the  cotyledons,  sometimes  as  long  as  the  cotyledons, 
and  a  gemmule  (first  bud)  scarcely  indicated. 

The  nutritive  reserves  disposed  of  by  the  embryo  are  in  relation  with  the 
development  of  the  cotyledons.  All  OleacesB  {sensu  stricto)  are  provided 
with  an  abundant  cellulose  albumen  loaded  with  fatty  matter,  never  amy- 
laceous (starchy),  as  erroneously  stated  by  Endlicher*;  it  contains  albumi- 
noids, poluhedral  (many-sided)  grains  of  aleurone,  with  beautiful  crystals 
of  oxalate  of  lime,  globoids  and  crystalloids  (Pirotta,  Sulla  struttura  del  seme 
neUe  Oleacese\) ;  in  these  plants,  the  embrj-o  has  foliaceous  cotyledons,  oval 
or  oblong.  The  albumen  is  wanting  in  the  Jasminacese,  which  have,  on 
the  contrary,  thick  and  fleshy  cotyledons;  the  absence  of  albumen  is,  as 
we  have  seen,  one  of  the  characters  the  most  relied  upon  for  the  distinction 
of  the  two  groups.  However,  since  we  know  what  little  physiological 
importance  has  the  existence  or  absence  of  albumen  in  the  ripe  seed,  it  is 
more  than  ever  expedient  to  admit  the  already  old  idea  of  VentenatJ  about 
the  prudence  with  which  the  characters  drawn  from  the  albumen  have  to 
be  applied. 

At  the  time  of  germination,  the  cotyledons  are  always  epigeal  (raised 
and  appearing  above  ground),  durable,  and  perform  the  functions  of  leaves 
after  their  reserves  are  exhausted.  They  present,  from  the  beginning  of 
the  germination,  the  normal  structure  of  the  leaves;  the  disposition  of 
their  tissues  is  clearly  bifacial  (having  the  opposite  surfaces  alike). 

Is  it  needful,  after  these  instructions,  to  insist  on  the  anatomy  of  Oleacese 
considered  in  the  broad  sense  in  which  we  have  been  looking  at  them?  We 
do  not  think  so.  It  seems  to  us  that  floral  morphology  has  sufficiently 
determined  the  characters  of  the  whole,  and  shown  us  its  affinities  in  a 
satisfactory  manner.  Moreover,  were  we  to  consult  the  anatomical  struc- 
ture, we  would  very  soon  observe  that  the  Oleacese  have  the  structure  the 
most  commonly  found  in  ligneous  vegetables.  We  must,  therefore,  expect 
but  few  useful  results  from  anatomical  study.  Mr.  Vesque  has,  neverthe- 
less, given  the  anatomical  diagnoses  of  Oleacese  sensu  stri€to:\\ 

Pentate  hairs  scarce,  ordinarily  reduced  to  small  nnicellular  (one-celled)  papillae  (nipple- 
shaped  protuberances),  seldom  more  developed,  uniseriate  (in  single  rows),  panci-celluiar 
(few-celled);  glandular  hairs  sessile  (stalkless),  capitate,  with  their  nead  vertically  divided, 
or  in  a  i)luri-multi-cenular  (many-celled)  shield.  Stomata  (lip-like  cellsV  surrounded  by 
several  irregularly  disposed  epidermal  cells  very  seldom,  and  by  accident,  by  two  cells 
parallel  with  the  ostiole  (a  small  aperture),  usually  larger  than  the  surrounding  cells. 
Crystals  acicular  (needle-shaped),  not  orientated,  very  small,  rarely  mixed  with  lamellar 

.  ♦  Genera  Plantarum,  p.  572,  sub.  Olea. 
t  Reudic,  Instit.  Lomoardo,  1883.  ' 
X  Tableau  du  regne  Vegetal. 
I  Annales  des  Sc.  Natur.  Botan.,  1885, 7th  ser. 
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(disposed  in  this  plates),  prismatic,  or  octahedral  (having  ei^ht  equal  faces)  forms,  much 
scattered  throughout  the  tissues,  frequent  in  the  epidermis.  Laticiferous  vessels  and 
other  internal  glands  wanting. 

It  seems  to  us  useful  to  bear  in  mind  that  the  Jasminacese  have  glandular 
capitate  hairs,  with  a  uni-pluricellular  head,  little  different  from  that  of 
the  OleacesB.  As  to  the  other  characters,  they  are  as  common  as  possible 
between  the  two  groups. 

Since  morphology  and  the  development  of  the  flower  have  learned  us 
about  all  we  can  expect  with  respect  to  Oleaceee,  it  would  not  be  necessary, 
it  seems,  to  enumerate  anatomical  characters  which  offer  nothing  peculiar. 
Such  a  great  importance,  nevertheless,  has  been  attached  to  these  charac- 
ters of  late  years,  that  we  do  not  hesitate  to  bring  into  relief  the  efforts  that 
have  been  attempted  in  order  to  draw  from  comparative  anatomy  new  ele- 
ments for  the  distinction  and  diagnosis  of  the  group. 

Beginning  by  the  root,  we  know  that  the  terminal  growth  of  this  organ 
proceeds  in  Oleacese  according  to  the  mode  most  frequent  in  dicotyledons. 
The  radicle  (the  rudimentary  stem  from  which  the  root  is  develof)ed  down- 
ward) presents  from  the  start  the  initials  peculiar  to  the  central  cylinder, 
to  the  bark,  and  to  the  epidermis  with  the  covering.  In  this  respect  there 
is  no  difference  between  Oleacese  and  Jasminacese.* 

Mr.  L.  Oliverf  has  studied  the  tegumentary  apparatus  of  the  root  of  the 
Ligustrum  and  Fraxinus.  Its  primary  bark  is  thick;  the  piliferous  (bear- 
ing hairs)  layer,  very  regular,  is  soon  replaced  by  the  subjacent  epiderma- 
toid  layer,  the  elements  of  which  thicken.  The  bark  is  vaguely  separated 
into  two  zones.  The  elements  of  the  endoderm  (inner  skin)  preserve  their 
partitions  thin.  The  pericycle  is  formed  from  the  start  by  a  layer  of  large 
cells  with  white  and  cellulose  partitions.  The  whole  cortical  (belonging  to 
the  bark)  tissue  is  developed  into  cork  and  exfoliates  (scales  off),  with  the 
exception  of  the  endoderm,  which  will  be  destroyed  itself  and  exfoliated 
by  the  appearance  of  secondary  formations.  These  appear  from  side  to 
side  of  the  pericycle,  which  forms,  outwards,  a  thick  muff  of  cork  unceas- 
ingly reproduced;  inwards,  a  secondary  parenchyma  of  restricted  growth 
confining  a  zone  of  very  thick  fibers  analogous  to  liber  (the  inner  bark 
lying  next  to  the  wood).  The  lihero-ligneous  fascicles  of  the  root  do  not 
present  any  peculiarity  worth  mentioning;  the  ligneous  and  liherian  ele- 
ments are  narrow,  as  a  rule. 

The  stem  of  Oleacese  is  most  often  ligneous  erect.  A  few  are  voluble 
(winding)  at  the  right  and  climbing  (Jasminum),  a  few  others  herbaceous. 

The  anatomical  structure  of  this  organ  has  been  the  object  of  particular 
researches  a  few  years  since.  We  have  taken  pains  to  control  them  our- 
selves, in  the  hope  of  finding  out  whether  or  not  the  stem  of  Oleacese  can 
furnish  interesting  characters  for  the  distinction  of  the  entire  group,  or  of 
its  subdivisions.  We  have  been  unable  to  find  any.  It  may  be  remarked 
at  once  that  there  are  not  between  the  vessels  of  different  ages  notable 
differences  of  diameter;  there  is  a  great  uniformity  in  the  nature  and  thick- 
ness of  the  elements  of  the  wood,  so  that  the  yearly  layers  are  difficult  to 
recognize. 

Let  us  choose  a  lignified  branch  of  the  Fraxinus  excelsior  (Common  Ash), 
as  has  been  done  by  Mr.  Olivier,^  or  a  branch  of  some  age  of  Olive,  of 
Privet,  or  Alaterne;  we  can  observe  but  insignificant  differences  in  the  struc- 
ture of  the  stem.  Beneath  the  epidermis  borne  on  a  few  sclerous  (bony) 
layers,  we  find  a  suberous  (cork-like)  layer,  then  a  parenchymatous  layer, 

♦  Annales  des  Sc.  Nutur.  Botan.,  1878,6th  ser. 
t  Annales  des  Sc.  Natur.  Botan..  1881, 6th  ser. 
X  Annales  des  Sc.  Natur.  Botan.,  1881,  6th  series. 
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containing  chlorophyl  (green  coloring  matter)  and  starch.  This  layer, 
more  or  less  developed,  is  borne  on  liberian  fibers,  which  do  not  differ  from 
those  of  the  root. 

MM.  Sanio,  Russow,  and  Kohl  have  successfully  studied  the  wood  with 
regard  to  histological  structure  (that  of  tissues) .  They  have  shown  a  few 
peculiarities  worth  describing. 

Thus,  Mr.  Sanio  has  found  out,  in  the  tracheal  (hollow  cells  in  woody 
tissue)  of  the  Olive,  perforations  which  establish  a  normal  communication 
between  all  of  them,  as  has  been  observed  in  a  great  number  of  vessels 
with  oblique  partitions  (tracheides).  When  the  punctate  (dotted)  vessels 
lie  directly  HgB.in&i8cl€re7ichymat(m8  (term  applied  to  hard  vegetable  tissues) 
fibers,  they  usually  have  no  dots  on  their  surfaces  of  contact.  Mr.  Sanio 
has  found  some  in  the  Olive,  although  less  numerous  than  when  the  vessels 
are  in  contact  with  other  vessels. 

The  medullary  rays  (the  rays  of  cellular  tissue  which  pass  from  the 
pith  to  the  bark)  are  formed  of  one  of  three  layers  of  narrow  parenchyma- 
tous cells;  the  pith  is  homogeneous,  formed  of  cells  with  thick  partitions. 

In  the  Olea  americana,  Mr.  Kohl  has  observed  ligneous  vessels  of  two 
sorts,  the  ones  large,  with  small  and  narrow  dots,  the  others  narrow,  with 
large  dots;  its  pith  is  also  unusually  heterogeneous,  the  outer  cells  being 
much  thicker  than  the  inner  cells. 

The  leaves  of  OleacesB  are  opposite,  very  seldom  alternate  (a  few  Jas- 
mines) or  verticillate  (arranged  around  a  stem  like  the  rays  oi  a  wheel), 
simple  or  pansifoliate  (of  few  leaflets)  pennate  (feather  shaped),  entire  or 
toothed,  always  destitute  of  stipules  (appendages  at  the  base  of  leaves), 
save  in  Salvadoracese,  where  filiform  (thread-like)  stipules  are  found. 
Organogeny  demonstrates,  however,  according  to  Mr,  Pirotta,  that  the 
oppositeness  of  the  leaves  is  more  apparent  than  real,  for  the  two  foliar 
protuberances  are  not  contemporaneous;  one  of  them  has  a  higher  devel- 
opment than  the  one  facing  it,  and  they  are  not,  in  fact,  inserted  on  a 
same  transversal  plane. 

Tne  anatomical  structure  of  the  leaf  is  in  relation  with  the  outer  appear- 
ance, and  all  the  more  differentiated,  as  the  organ  is  thicker.  A  very 
clear  differentiation  is  usually  observed  between  the  two  faces  of  the  leaf; 
the  stomata  are  scarce  at  the  upper  face,  underneath  the  epidermis  of 
which  is  developed  a  powerful  palisade-shaped  tissue. 

The  comparative  anatomy  of  the  leaf  of  Oleacese  has  been  the  object  of 
a  close  stuay  on  the  part  of  Mr.  Pirotta.* 

The  leaf  is  always  covered  by  an  epidermis  formed  of  a  single  layer  of 
cells  rich  in  tannin.  It  is  thin  {Syringa,  Fontanesia^  Forsythia)  or  thick 
{Olea,  Notelea);  on  the  petiole  (leaf-stalk)  the  epidermal  cells  are  more  or 
less  prismatic,  longitudinally  elongated;  on  the  limb  (leaf-blade)  they  are 
polygonal,  pretty  irregular;  their  lateral  partitions  are  rectilinear  (Phyl- 
lyrea,  etc.)  or  flexuous  (curving)  Chioanthus  olea.  This  character  is  sus- 
ceptible of  modification,  to  a  certain  extent,  under  the  action  of  outside 
influences.  The  epidermal  cells  frequently  contain  crystals  of  oxalate  of 
lime,  sometimes  grouped  in  raphides  {Olea),  but  at  other  times  isolated  in 
very  flat  octahedrons  {Olea  undulated ),  and  then  scattered  through  all  the 
mesophyllum  (the  parenchyma  of  a  leaf  between  the  skin  of  the  two  sur- 
faces). The  raphides  are  more  particularly  located  in  the  epidermis  and 
the  medullary  rays  of  the  secondary  bark. 

Many  OleacesB  possess  only  the  glandular  hairs,  the  development  of 
which  has  been  carefully  studied  by  Mr.  Prillieux.f     This  savant  has 

*  Ann.  deir  Instit  Botan.  di  Roma,  1885. 
t  Ann.  de  Sc.  Botan.,  1856, 4th  ser. 
4« 
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shown  that  there  is  identity  between  the  disciform  (disk-shaped)  hairs  o 
Oleaceae  and  Jasminacese;  that  these  hairs  differ  only  by  tne  degree  of 
development  arrested  sooner  or  later  according  to  cases.  Very  abundant 
in  some  of  these  plants,  they  are  scarce  in  others,  or  confined  to  the  petiole 
or  to  the  main  nerve  of  the  limb  {Forestiera,  Noteha,  Osmanthus),  Their 
definitive  form  depends  upon  their  development,  but  it  is  well  to  note  that 
nearly  always,  despite  their  glandular  origin,  the  terminal  cells  of  the 
hairs  of  Oleacese  contain  nothing  else  but  air  when  in  the  adult  state. 

The  non-glandular  hairs  are  scarce  and  generally  reduced  to  small, 
much  thickened  conical  papillea,  which  are  found  hardly  elsewhere  than 
on  the  petiole.  The  Olea  glandulifera  alone  has  long  uniseriate  hairs,  con- 
fined to  special  cryptae  (round  receptacles  with  which  the  leaves  are  stud- 
ded), situated  at  the  axil  (angle)  of  the  nerves  and  at  the  under  face.* 

The  stomata  occur  only  at  the  under  face  of  the  leaves;  however,  a  few 
are  occasionally  found  at  the  upper  edge  of  the  leaves  of  the  Ltgustrum 
vulgare  (Privet) ;  they  are  always  disposed  without  apparent  order  on  the 
surface  of  the  limb.  Mr.  Weiss  has  counted  six  hundred  and  twenty-five 
of  them  on  .03  of  a  square  inch  in  the  cultivated  Olive,  f  In  a  few  species 
two  kinds  of  stomata  are  found,  the  one  much  smaller  than  the  other,  but 
they  are  generally  large  and  surrounded  bv  several  epiderman  cells. 

Aquiferous  (conducting  a  watery  fluid)  stomata,  grouped  in  threes  or 
fours,  are  observed  towards  the  edges  of  the  leaves  of  Ash,  of  Forsythia,  and 
of  PhUlyrea,  and  in  the  neighborhood  of  the  vacular  terminations. 

The  mechanical  system  of  the  Olive  leaf  is  well  known  since  the  publi- 
cation of  the  researches  of  Mr.  Areschong.J  It  is  known  to  be  very  power- 
fully developed  in  the  Olive,  as  in  most  species  having  persistent  leaves. 

It  was  interesting  to  submit  this  physiological  tissue  to  a  particular 
study  in  a  group  where  the  leaf  presents  so  great  variation  with  respect  to 
its  consistency  and  its  duration.  It  is  also  to  Mr.  Vesque  and  to  Mr.  Pirotta 
that  we  owe  very  minute  details  on  this  point.  If  we  consider  the  Olive  as 
a  starting  point,  we  can  summarize  what  we  know  of  it,  by  saying  that  the 
mechanical  system,  always  of  the  same  fundamental  nature,  diminishes 
as  the  leaf  is  more  fugacious.  All  the  intermediaries  between  the  Olea 
with  hard  leaves  and  the  Syringa  are  thus  observed.  In  the  species  with 
caducous  (falling  off  quickly)  leaves,  the  mechanical  system  is  oftener 
reduced,  in  the  petiole,  to  a  little  collemchyma  (the  substance  l3ring 
between  and  uniting  cells) ;  the  median  nerve  reproduces  the  same  struc- 
ture; but  frequently  two  horns  detached  from  the  facicle  approach  each 
other  and  unite  to  form  a  second  fascicle  inverse  of  the  first,  at  the  upper 
face.  The  collemchyma  diminishes  by  degrees  on  the  secondary  nerves 
as  we  get  near  the  assimilating  tissue.  We  shall  see  further  on  that 
sclerous  cells  issued  from  the  mesophyllum  come  and  increase  the  protec- 
tion of  the  parenchymatous  tissues;  it  is  well  to  state  that  the  collenchyma 
always  appears  the  more  developed  as  the  sclerous  cells  are  less  in  number. 

The  sclerous  cells  do  not  exist  everywhere.  Many  Oleacese  have  the 
leaf  tissues  tender,  are  malacopyllous.  According  to  the  expression  of  Mr. 
Vesque  there  is  no  trace  of  sclerous  cells  in  the  Phillyrea,  Forsyihia,  For- 
estiera;  they  are  scarce  in  the  Ligustrum,  Fraxinus,  Syringa.  Everywhere 
else  they  are  more  or  less  developed,  especially  in  the  assimilating  tissue, 
which  they  particularly  aim  to  render  more  resisting.  They  are  short 
{Fraxinus  J  Juglandif alia  J  Chionanthus  fragrans),  in  a  column,  in  all  the 
assimilating  tissue  of  the  leaf  of  the  Picconia  excelsa  and  of  the  Osmanthtis, 

*  Vesque,  Annates  des  Sc.  Botan.,  1885,  7th  ser. 
t  Pringshim's  JahrbUcher,  IV,  p.  124. 
i  Jemforanda  Lund,  1878. 
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irregularly  remous  (branchy)  in  the  Olive,  the  two  epiderms  of  which  they 
strongly  support;  often,  also,  these  various  sorts  of  protective  cells  are  met 
at  the  same  time  in  the  tissues  of  the  leaf  {Notelea,  Olea). 

The  mechanical  system  is  further  increased  by  libriform  sclerenchy- 
matous  fibers,  more  or  less  developed  in  the  nerves,  according  to  genera. 

The  vascular  system  is  formed  in  the  petiole,  of  a  single  fascicle,  nar- 
rowly bent  like  a  bow,  accompanied  or  not  by  two  small  lateral  fascicles.* 
This  fascicle  is  frequently  disjointed  and  separated  into  several  groups  by 
narrow  medullary  rays.  The  fascicle  is  open,  that  is  to  say,  provided  with 
a  cambrium  (a  viscid  secretion)  restricted  in  its  working,  such  as  Mr. 
Van  Tieghem  has  indicated  in  many  ligneous  dicotyledons,  f 

A  cross-section  of  the  Olive  petiole  shows  that  the  liber  is  composed  of 
large  parenchymatous  elements,  in  the  midst  of  which  are  found  here  and 
there  groups  of  much  narrower  cells,  which  seem  issued  of  the  division  of 
the  preceding  ones.  Mr.  de  Bary  sees  in  it  latticed  vessels  or  cambriform 
cells;  this  soft  liber  is  outwardly  surrounded  by  thick  libriform  sclerenchy- 
Tuatous  fibers.  The  development  of  these  fibers,  very  we9,k  in  the  Forsy- 
thia  suspense  and  in  the  ligustrum,  reaches  its  maximum  in  the  Notelea. 
The  ligneous  part  of  the  fascicle  is  very  compact,  formed  of  elements  dis- 
posed without  apparent  order  in  the  inner  part,  in  regular  radial  series  in 
the  outer  region.  The  radial  series  of  dotted  vessels  with  thick  partitions, 
alternate  in  it  with  the  rows  of  parenchymatous  cells. 

The  pith  is  relatively  considerable  in  the  petiole,  and  more  or  less  sur- 
rounded by  the  concave  ventral  border  of  the  disjointed  fascicle;  its  cells 
are  irregular;  its  innermost  layer,  constituted  by  elements  larger,  more 
regular;  oval  in  cross-section;  forms  the  amyliferous  sheath. 

The  assimilating  tissue  is  insensibly  developed  in  the  petiole  toward  the 
root  of  the  limb;  its  dififerentiation  is  efiFected  in  a  green  parenchyma  and 
in  a  palisade-formed  tissue,  which  has  two  to  four  superposed  series,  five 
even  in  the  Picconia;  its  thickness  is,  besides,  variable  with  the  different 
points  of  the  limb,  but  no  interesting  characters  can  be  drawn  therefrom. 
The  lacunous  (containing  cavities)  parenchyma  is  usually  thicker  than 
the  palisade-formed  tissue;  its  cells  have  variable  forms  and  dimensions, 
circumscribing  narrow  meati  (passages)  or  large  lacunes  (air  cells),  accord- 
ing to  genera.  It  always  contains  much  tannin,  and  here  and  there  crys- 
tals of  oxalate  of  lime. 

The  fall  of  the  folioles  (leaflets)  of  the  Ash  takes  place  as  in  most  all 
other  trees,  by  the  formation  of  a  layer  of  cork  at  the  point  of  insertion  of 
the  foliole.J 

The  preceding  details  sufficiently  show  that  no  particular  of  the  ana- 
tomical structure  of  the  plants  we  are  considering  has  been  neglected; 
nevertheless,  has  our  notion  of  the  OleacecB  become  any  clearer  in  conse- 
quence? In  no  way.  The  flower,  which  furnishes  in  Phanerogams  the 
most  important  characters,  was  sufficient  alone  to  give  us  a  satisfactory 
knowledge  of  the  whole.  It  is  to  the  works  of  Mr.  Van  Tieghem  and  of 
Mr.  Eichler  that  we  owe  to  be  able  to  determine  the  natural  place  which 
the  Oleacese  must  occupy  in  the  aggregation  of  corollifloral  plants  and 
their  affinities  with  the  neighboring  groups;  they  have  left  no  important 
problem  unsolved,  as  regards  the  floral  morphology.  It  seems  useless  to 
us,  in  this  particular  case,  to  inquire  into  the  anatomical  structure,  which 
was  not  likely  to  furnish  any  new  indication;  it  has  remained  silent,  in  fact, 
and  all  these  efforts  have  simply  resulted  in  showing  us  that  the  structure 
of  Oleaceae,  save  a  few  insignificant  exceptions,  is  that  of  the  majority  of 

•  Vesuqe,  Ann.  des  Sc.  Botun.,  1885,  7th  Her. 

f  Balletin  de  la  Soc.  Botan.  de  France,  XXVl,  1879. 

t  Van  Tieghem  and  Gaignard,  Bulletin  de  la  Soc.  Botan.  de  France,  XXIX,  1882. 
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dicotyledonous  vegetables.  Let  us  ask  of  anatomical  structure  a  notioD 
which  the  flower  could  not  furnish;  it  is  logical.  But  what  interest  is  there 
in  rejecting  floral  morphology,  when  it  is  suflScient  to  enlighten  us,  to- 
replace  it  by  characters  which  the  microscope  alone  can  reveal?  The 
results  gained  in  the  last  few  years  do  not  seem  flt  to  encourage  much  those 
who  believe  they  had  found  in  comparative  anatomy  the  key  to  all  prol> 
lems.* 

Mr.  A.  De  CandoUe  has  published  in  the  Prodrome  the  monography 
of  the  Jasminaceee  and  that  of  the  Oleacese.  He  would  have  left  but  little 
to  do  for  his  successors,  had  not  the  works  of  Mr.  Eichler  and  of  Mr. 
Hooker  introduced  in  the  study  of  these  plants  new  elements  which  we 
have  mentioned.  A  few  changes  in  the  relative  grouping  of  the  various 
genera  of  Oleacese  seem  to  us  to  be  the  necessary  consequence  of  the  works 
of  these  scholars.  Let  us  add  that,  in  order  to  put  the  systemization  of 
the  Phanerogams  in  unison  with  that  of  the  Thallophytes,  we  believe  with 
MM.  Bentham  and  Hooker,  and  with  Mr.  Van  Tieghem,  in  inclosing  the 
family  of  Oleageae  within  narrower  limits;  it  is  expedient  that  there  be 
equilibrium  between  the  diflerent  branches  of  the  vegetable  kingdom,  and 
that  the  Phanerogams  do  not  appear,  contrary  to  reality,  to  excel  the 
aggregate  of  Crjrptogams  in  the  diversity  of  forms.  These  considerations 
deserve  longer  developments,  which  could  not  be  given  place  here.  We 
shall  be  able  to  enlarge  on  this  subject  when  we  shall  publish,  as  we  hope 
to,  a  more  complete  study  on  the  entire  group  of  Oleaceae.  For  the  present,, 
we  shall  only  summarize  our  views,  modifying,  as  much  as  we  deem  proper^ 
the  classification  adopted  by  Mr.  De  Candolle,  and  referring  to  the  Pro- 
drome for  the  general  history,  to  which  we  would  have  to  add  only  the  works 
mentioned  above. 

The  Jasminaceee  constitute,  according  to  him,  an  indivisible  group,  of 
which  he  makes  his  the  one  hundred  and  twenty-eighth  family.  We  have 
but  to  maintain  this  simple  notion  as  to  Jasminacese. 

We  shall  consider  them  as  the  first  tribe  of  the  Oleacese. 

The  tribe  of  Oleinese  (one  hundred  and  twenty-seventh  family  of  Mr. 
A.  De  Candolle)  divided  by  the  author  of  the  monography  of  the  Prodrome 
into  four  tribes,  necessitates,  it  seems  to  us,  a  few  changes,  based  above  all 
on  the  researches  of  Mr.  Eichler  and  of  Mr.  Hooker. 

We  believe  the  number  of  the  subdivisions  should  be  reduced  to  three, 
the  Noronhea  and  Ceranthus  and  directly  allied  to  the  Oleeae  through  the 
Eu-Loniciera,  which  possesses,  like  the  Oleeae,  a  fleshy  cartilaginous  albu- 
men. The  Chinonanthese  unite  in  the  same  manner  with  the  Oleeae;  but 
the  absence  of  albumen  brings  a  few  representatives  of  this  little  group 
nearer  to  the  Jasminacese.  We  shall  then  place  at  the  head  of  the  series 
of  OleinesB  the  sub-tribe  of  OUex;  the  Syringa  will  take  place  between 
them  and  the  Fraxineae,  which,  by  the  aggregate  of  their  characters,  wander 
much  more  from  the  primitive  type.  The  Salvadoraceae  will  form  the  third 
tribe;  their  study  is  unfortunately  too  incomplete  yet  to  allow  us  to  give  a 
more  positive  character  to  what  we  know  of  them. 

The  notes  which  we  give  below  in  table  form  will  summarize  our  views 
better  than  all  explanations. 

OLEACKE. 

Trib.  I.    JasminacesR.     No  albumen. 
Trib.  II.     Oleinem  (Oleacese,  D.  C). 

Sub.  trib.  I.  Oheae,  Fruit  fleshy,  drupaceous  (of  the  form  of  a  drupe) 
or  bacciform  (of  the  form  of  a  berry);  indehiscent  (not  opening  spontane- 

•  Vesque,  Ann.  des  Sc.  Natur.  Botan.  I.,  1885,  7th  ser. 
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ously  at  maturity) ;  two  ovules  in  each  cell,  laterally  fixed  near  the  summit; 
seeds  single  b^  abortion  of  three  ovules,  rarely  two,  in  each  cell.  Seed 
albuminous  with  superior  radicle;  inflorescence  paniculate  trichotomous 
(divided  into  threes)  or  fasciculate  (growing  in  bundles),  with  centripetal 
primary  branches,  the  later  ones  sometimes  centrifugal. 
The  fruit  is  a  drupe. 

A.  Seeds  devoid  of  albumen  at  maturity. 

Noronhea,  Ceranthus. 

B,  Seeds  albuminous  at  maturity. 
a.  Corolla  developed. 

lAnodera,  NoteUiea,  OsmanthiLSy  PhUlyrea,  Chionanthus^  Olea  (pro  parte — 

in  part) . 

B.  Corolla  nearly  always  wanting  or  reduced. 

Olea  (pro  parte),  Forestiera, 
The  fruit  is  i^  berry  of  one  fourth  seeds. 

Myocopyrum,  Ligustrum, 

Sub.  trib.  II.  Syringeas.  Flowers  hermaphrodite  with  tubular  corolla; 
fruit  dry,  capsular,  of  loculicidal  dehiscence  (opening  through  the  back  of 
the  ceUs);  ovules  suspended  at  the  top  of  each  cell;  seeds  winged,  sus- 
pended with  superior  radicle. 

Syringa^  Forsythia,  Schrebera  (Nathuaia  Richard). 

The  genus  Syringa  closely  approaches  the  Praxineae  by  its  ovules  to  the 
number  of  two  in  each  cell,  and  its  corolla  of  induplicate  (having  the 
^dges  bent  abruptly  toward  the  axis)  valvate  sestivation;  the  Schrebera 
have  3-4  ovules  m  each  cell;  the  Forsythia  have  4-10;  but,  while  all  the 
preceding  genera  have  seeds  with  abundant  albumen,  the  embryo  of  the 
Schrebera  has  consumed  the  albumen  at  the  time  the  seed  is  ripe. 

Sub-trib.  III.  Fraxinex,  Fruit  samaroid  (resembling  a  samara) ,  bilocu- 
lar  (two-celled),  indehiscent,  winged;  calyx  wanting  at  times;  flowers 
polygamous  and  apetalous. 

(Fraxinus  sect.  Praxinaster) ;  dipetalous  or  tetrapetalous.  (Praxinus 
sect.  Ornus) ;  coralla  of  induplicate  valvate  Aestivation.  Two  ovules  sus- 
pended at  the  top  of  each  cell;  seeds  compressed,  flattened,  albuminous, 
with  superior  radicle  (position  necessarily  determined  by  the  form  and 
position  of  the  ovule);  inflorescence  ramous  centripetal,  with  branches 
JDunched  in  fascicles  more  or  less  condensed  at  the  nodes. 

Fraxinus^  Fontaneda, 

The  genus  Pontanesia  Labillardiere  constitutes  a  natural  tie  between  the 
Fraxinese  and  the  Syringeae.  The  fruit,  truly  enough,  is  a  bilocular  cap- 
sule, as  in  SyringefiB,  but  an  indehiscent  capsule  surrounded  by  a  narrow 
wing.    Its  seeds  are  most  often  single  in  each  cell,  as  in  the  Fraxinus, 

Trib.  III.     Salvadoraceee.* 

Flowers  formed  of  four  sepals,  of  four  petals,  of  four  introrse  stamens,  of 
two  carpels,  capped  by  a  very  short  style,  terminated  in  a  bilobed  (two- 

*  Planchon,  Ann.  des  8c.  Natur.  Botan.,  1889,  3d  ser. 
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lobed)  stigma;  in  each  cell  two  collateral  and  ascending  ovules;  berry,  uni 
or  binocular;  albumen  wanting;  leaves  provided  with  very  small  filiform 
stipules. 

Salvadora,  Azyma^  Dobera. 

The  OleaceflB  belong  generally  to  the  temperate  and  warm  part  of  the  old 
continent.  Abundant  in  the  Mediterranean  region  of  Europe,  they  extend ^ 
in  a  general  way,  throughout  the  temperate  zone  of  the  Asiatic  continent 
and  reach  their  maximum  of  extension  in  China  and  Japan.  A  few  species 
reach  the  neighborhood  of  the  boreal  region  (Fraxinus);  a  few  others  ex- 
tend as  far  as  the  Indies,  Australia,  and  the  Malayan  Archipelago  {Ligus-- 
trum).  The  Olive  genus  is  spread  mostly  on  the  Asiatic  continent,  but 
it  occasionally  extends  beyond  the  limits  of  the  family  in  the  warm  and 
temperate  regions  of  both  hemispheres.  A  single  species,  however,  the 
Olea  americanaj  is  spread  in  Florida,  Georgia,  and  South  Carolina.  Olea 
laurifolia  is  found  in  Abyssinia  and  as  far  as  the  Cape  of  Good  Hope.  Of 
all  the  Oleaceae,  the  lAgustrum  and  the  Olea  have  the  greatest  number  of 
species. 

The  genus  Olea,  which  we  are  now  going  to  consider  more  specially,  has 
been  perfectly  defined  and  characterized  by  Linnaeus,  who  placed  it,  as 
we  have  seen,  in  his  Diandria  Monogynia,  by  the  side  of  all  the  plants 
with  which  the  Olive  presents  real  affinities,  the  Jasmines  included. 

Here  is  the  diagnosis  which  he  gives  of  it:*  "Olea:  Calye.  Perianthium 
monophyllum  tubulatum,  parvum;  ore  quadridentato,  erecto,  deciduum. 
CoroU.  monopetala,  infundibuli,  formis;  Tubus  cylindraceous,  longitudine 
calycis;  limbus  quadripartitus,  planus;  laciniis  semiovatis.  Stamin.  fila- 
menta  duo,  opposita,  subulata,  brevia;  antherae  erectae.  Pistill.  Germen 
subrotundum;  stylus  simplex,  brevissimus,  stigma  bifidum,  crassinuscu- 
lum,  laciniis  emarginatis.    Semin.  nux  ovaUH>blonga,  rugosa." 

[Olea.  Calyx-Perianth  (floral  envelope)  monophyllous  (one-leaved)  tub- 
ular, small;  mouth  quadridentate  (having  four  teeth  on  the  edge),  erect, 
deciduous  ffalling  off);  corrolla  monopetalous,  infundibuliform  (funnel- 
shaped;  tuoe  cylindrical,  of  the  length  of  calyx;  limb  quadripartite 
(divided  to  the  base  into  four  parts),  flat,  laciniae  (narrow,  slender  portion 
of  the  edge),  semi-ovate;  stamens  two  filaments,  onposite,  subulate  (awl- 
shaped),  short;  anthers  erect;  pistill  germ  subrotuna  (almost  round),  style 
simple,  very  short,  stigma  bifid  (two-cleft),  thick,  laciniae  emarginate 
(notohed  at  the  summit) ;  drupe  f  stone  fruit)  subovate,  glabrous  (hair- 
less), unilocular;  seed  an  ovate-oblong  (oblong,  with  one  end  narrower 
than  the  other),  wrinkled  nut.l 

This  diagnosis,  shorter  by  half  than  the  one  Tournefort  had  given  of  the 
genus  Olea,  is  also  much  more  precise,  and  in  spite  of  the  progress  of  floral 
morphology,  it  always  applies  exactly  to  this  genus. 

Mr.  A.  De  Candoflef  has  divided  the  genus  Olea  in  two  sections,  follow- 
ing partly  what  Endlicher  has  done. 

The  first  section,  Oymnelaea,  has  been  characterized  by  Endlicher.  To 
the  general  characters  of  this  genus,  it  is  sufficient  to  add  the  mention  of 
the  absence  of  corolla  and  of  the  hypogynie  (insertion  below  the  pistil)  of 
the  stamens.  The  section  Oyrnnelaea  contains,  however,  but  one  species, 
the  Olea  apetala  Vahl  {non  aiienum — none  of  the  others) . 

The  section  Evrelaea  corresponds  to  the  Oleaster  of  Endlicher;  the  limb 
of  the  corolla  is  quadrifid  (four-cleft) ;  the  stamens  are  inserted  at  the  base 
of  the  corolla.  To  this  section  relate  the  diagnosis  of  Linnaeus  and  the 
descriptions  which  most  authors  have  since  given  of  the  Olives. 

*  Genera.  Plantarani«  Stockholm, 
t  Prodrome,  1844. 
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It  Bubdivides  naturally,  first,  in  Eu-elaea  of  terminal  inflorescence,  for 
which  Decaisne  proposed  to  establish  a  new  genusj*  and,  second,  in  Evr 
eldea  of  axillary  innorescence.  Among  the  latter,  some  have  dioecious 
flowers,  by  abortion  {Olea  dioica,  Roxburgh;  Olea  americana,  L.);  the 
others  have  hermaphrodite  flowers.  It  is  among  the  last  named  species 
that  the  cultivated  Olive  {Olea  europaea)  takes  its  place. 

The  Olive  of  Europe  is  sufficiently  characterized  with  respect  to  its  con- 
genero  by  its  leaves,  oblong  or  lanceolate  (lance  shaped),  very  entire  (not 
divided  at  the  edge),  mucronate  (tipped  abruptly  bv  a  short  point)  at  the 
end,  glabrous  on  top,  white  scaly  beneath,  with  axillary  branches,  erect  at 
the  time  of  flowering,  pendent  when  the  fruit  is  ripe,  and  by  its  ellipsoidal 
dru^. 

Lmnaeusf  already  distinguished  several  varieties  of  Olive,  and  first  of 
all  the  Olea  sativa  type  of  all  the  varieties  that  are  cultivated,  and  the  Olea 
aiflvestris  {Oleaster ^  D.  C),  the  wild  olive  of  our  southern  plains.  Before 
him,  MagnolJ  had  already  distinguished  twelve  species  of  Olives  belong- 
ing to  the  same  specific  type.  Gouan,  nearly  a  century  later,  did  nothing 
but  repeat  what  Magnol  had  said  of  them. 

The  Olive  is  a  tree  that  delights  in  warm  «nd  dry  climates;  it  shuns 
dampness  and  itiears  nothing  from  the  long  droughts.  Its  place  is  by  the 
side  of  all  trees,  the  persistent  foliage  of  which  insures  the  existence  in 
guarding  a  too  active  transpiration. 

To  summarize,  and  to  immediately  formulate  a  general  idea,  the  Olive 
thrives  in  the  Mediterranean  region,  conceived  in  its  broadest  sense,  accord- 
ing to  the  opinion  of  Mr.  0.  Drude.||  The  learned  professor  from  Dresden 
designates  this  region  under  the  name  of  boreo-subtropical;  embracing  a 
wider  scope  than  Grisebach  had  done,  he  considers  it  as  intermediary 
between  mid-Europe  (woody  domain  of  western  Europe,  according  to 
Grisebach)  and  the  tropical  forests  of  Asia  and  of  Africa.  He  divides  it  into 
four  domains;  the  first  comprises  the  Azores,  the  Canaries,  and  Madeira; 
the  second,  which  receives  tne  name  of  Atlantico-Mediterranean,  embraces 
the  whole  of  the  Iberian  Peninsula  (Spain),  all  that  part  of  France  where 
the  evergreen  Oak  thrives,  the  whole  of  Italy,  Turkey,  and  Greece,  the 
southern  shores  of  the  Black  Sea,  the  coasts  of  Anatolia,  of  Syria,  and  of 
Egypt,  and  the  whole  of  Algeria,  the  high  plateaux  included.  The  domain 
of  the  southwest  of  Asia  is  bounded  north  by  the  Caucasus  and  the  south- 
em  shores  of  the  Caspian  Sea,  by  the  south  slope  of  the  Himalaya;  it 
extends  to  the  greater  part  of  the  valley  of  the  Indus  and  to  the  shores  of 
the  Persian  Gulf.  The  Sahara  and  the  north  of  Arabia  constitute  the 
fourth  Mediterranean  domain,  bounded  south  by  a  line  which  oscillates 
between  the  fifteenth  and  twentieth  parallels. 

The  Atlantico-Mediterranean  domain  comprises  the  whole  of  Mediter- 
ranean France.  Mr.  Drude  extends  it  beyond  the  limits  assigned  to  it  by 
Grisebach,  basing  himself  on  this  fact,  that  the  evergreen  Oak  thrives  in 
the  valley  of  the  Garonne,  and  as  far  as  La  Rochelle.  All  the  southwest 
of  France  is  then  included  by  Mr.  Drude  in  the  Mediterranean  region. 

We  have  particularly  insisted  with  Mr.  E.  Durand§  on  the  reasons  which 
seem  to  oppose  the  adoption  of  the  views  of  Mr.  Drude.  We  think,  on  the 
contrary,  that  the  Mediterranean  region  must  be  considered  as  bounded 
by  the  limits  of  culture  of  the  Olive,  and  we  do  not  hesitate  in  setting  forth 
here  the  motives  which  prompt  us  to  adopt  this  opinion. 

*  Monographia  des  Ligastrum,  1878. 

1 8p.  Plantarum.  Vilnna.,  3d  edit.  1864. 

t  Hortns  regius.  mons  peliensis.,  Mompel.,  1697. 

I  Die.  Florenreiche  der  £rde.    Peterman's  Mitteilanden,  1884. 

%  Bulletin  de  la  Soc.  Botan.  de  France  XXXIIl,  1886. 
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Peculiar  topographical  conditions  interpose  nearly  everywhere  in  the 
south  of  France — a  barrier  between  the  north  and  the  south;  towards  the 
north  and  west  rains  are  never  lacking  in  any  season  of  the  year.  In  the 
south,  the  summer  is  regularly  devoid  of  rains;  in  the  north  and  west 
winter  alone  comes  and  stops  all  vegetation  for  a  long  time.  In  the  south 
the  wintry  rest  is  never  complete  and  of  short  duration;  but  to  the  summer 
months  corresponds  a  cessation  of  vegetation  nearly  everywhere  longer  and 
more  complete  than  the  wintry  repose. 

Without  seeking  to  formulate  the  intimate  action  which  such  climatic 
diflFerences  exercise  upon  vegetation,  and  concerning  which  experimental 
physiology  alone  can  enlighten  us,  we  can,  at  least,  establish  this  fact  that 
three' essential  conditions  give  to  the  Mediterranean  region  its  distinctive 
character.  They  are,  first,  the  appearance,  nearly  exclusive  of  the  woody 
species  with  persistent  leaves;  second,  the  predominance  of  perennial 
shrubs  with  persistent  and  often  aromatic  leaves;  third,  the  considerable 
number  of  annual  plants. 

We  have  tried  to  bring  into  relief  this  physiognomy  so  special  to  our 
southern  regions,  and  to  give  the  notion  of  the  vegetables  to  which  they 
owe  it.  Just  so,  however,  a  few  plants  peculiar  to  the  seashore  may  hie 
seen  wandering  from  the  points  directly  submitted  to  marine  influences,  so 
it  is  observed  that  Mediterranean  vegetables  rise  along  our  mountain  slopes 
and  mingle  in  a  certain  measure  with  the  plants  of  the  woody  region. 
There  is  then  a  reciprocal  penetration  of  the  floras  of  Central  and  Mediter- 
ranean Europe.  Where  shall  we  find  a  character  which  will  enable  us  to 
trace  a  limit  between  them  ? 

It  seems  to  us  that  the  Olive  answers  all  the  conditions  one  may  require 
for  the  determination  of  this  limit.  Insensible,  or  nearly  so,  to  the  chemi- 
cal nature  of  the  soil,  the  Olive  only  requires  dry  lands,  the  extremes  of 
temperature  between  which  it  grows  are  also  in  perfect  harmony  with  what 
we  know  of  the  Mediterranean  flora.  These  various  reasons  have  seemed 
so  sound  that  many  authors  have  given  to  the  region  of  the  Mediterranean 
Sea  the  name  of  Olive  region.  We  do  not  hesitate  in  believing  that  this  tree 
can,  all  around  our  great  interior  basin,  serve  to  characterize  the  Atlantico- 
Mediterranean  domain.  It  is  at  least  the  result  pointed  at  by  the  observa- 
tions we  have  been  able  to  make. 

Now,  we  know  that  owing  to  the  important  place  it  fills  in  the  alimenta- 
tion of  the  south,  the  Olive  is  cultivated  in  Prance  wherever  the  climate 
allows  it;  wherever  can  be  expected  from  it,  not  a  return  commercially 
remunerative,  but  only  the  products  necessary  to  the  daily  alimentation; 
it  is  then  possible  to  trace  the  limit  of  culture  of  the  Olive  without  inter- 
ruptions or  gaps.  It  seems  as  though  the  valleys  of  the  Oriental  Pyrenees 
and  of  the  Aude  were  cut  by  a  horizontal  plane  following  a  mean  altitude 
var3dng  between  three  hundred  and  four  hundred  meters.  Below  this 
level  there  is  not  a  vale,  not  a  ravine,  where  the  Olive  is  not  cultivated. 
Above,  it  exists  nowhere.  Often  stopped  by  a  solid  mass  of  mountains,  the 
Olive  nas  penetrated  with  agriculture  in  all  the  valleys,  without  ever  being 
restricted  by  any  other  cause  than  impossibility  of  culture.  One  may 
remark  the  way  it  goes  up  the  valleys  of  the  Jaur,  towards  Saint  Pons,  of 
the  Orb,  to  beyond  Lunas,  the  Herault,  the  Garden,  and  notably  the 
Ardeche  and  its  tributaries,  the  Durance  and  its  lateral  valleys.  It  blos- 
soms largely  in  the  hollow  which  forms  the  entrance  to  Oastelnaudary, 
and  in  the  valley  of  the  Rhone,  on  the  left  side  of  which  it  stops  opposite 
Viviers,  while  on  the  right  side  it  extends  as  far  as  Rochemaure,  eight 
miles  further  north.  In  short,  we  can  say  that  the  Olive  essentially  char- 
acterizes the  Mediterranean  region,  and  that  it  thrives  wherever  the  con- 
ditions peculiar  to  that  region  present  themselves. 
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If  we  go  further  up  the  mountains,  we  observe,  without  difficulty,  that 
the  Olive  does  not  reach  the  same  height  in  the  spurs  of  the  Pyrenees  as 
in  the  Maritime  Alps,  and  if  we  consult  the  data  acquired  by  a  great  num- 
ber of  observers,  we  shall  easily  find  out  the  nature  and  amplitude  of  these 
differences.     Perhaps,  also,  shall  we  be  able  to  ascertain  their  causes. 

Without  going  outside  our  French  Mediterranean  domain  and  begin- 
ning west,  we  know  that  the  mean  limit  of  the  culture  of  the  Olive  is  very 
limited  in  the  Oriental  Pyrenees.  In  Aude  the  culture  of  the  Olive  would 
not  exceed  forty  odd  feet.  In  Herault,  and  in  Bouches-du-Rhone,  it 
reaches  one  hundred  and  ten  feet.  It  is  interesting  to  note  that  east  of 
the  Rhone  the  superior  limit  of  the  culture  of  the  Olive  rises  considerably. 
There  are  some  very  thriving  Olives  at  an  altitude  of  two  hundred  and 
twenty-two  feet  on  the  southern  slope  of  the  Luberon  and  of  the  Ventoux. 
It  reaches  two  hundred  and  fifty  feet  in  the  neighborhood  of  Castellane, 
and  two  hundred  and  eighty  feet  on  the  southern  slopes  of  the  Maritime 
Alps.  These  differences  are  very  important,  it  must  oe  acknowledged,  if 
we  consider  the  whole  of  the  Mediterranean  region  from  west  to  east;  if 
even  we  confine  ourselves  to  the  western  basin  of  tlie  Mediterraenan  Sea. 
In  Portugal,  we  find  it  in  the  mountains  of  the  Algarve  at  four  hundred 
and  fifty-four  meters  (Bonnet),  but  it  is  admitted  that  the  Olive  does  not 
arrive  at  its  normal  dimensions  above  eighty-two  feet  in  that  region.  In 
the  Sierra  Nevada  Boissier  has  noticed  it  as  far  up  as  three  hundred  and 
ten  feet,  and  even  as  far  up  as  four  hundred  and  thirty-five  feet  in  favor- 
able situations. 

It  reaches  two  hundred  and  fifty  feet  in  the  Balearic  Islands  (Mares 
and  Vigineix),  slightly  higher  on  the  Etna  (Gemellaro),  two  hundred  and 
thirty-five  feet  in  Cilicia  (linger  and  Kotschy),  two  hundred  and  twenty 
feet  in  the  Island  of  Cyprus,  three  hundred  ana  thirty-five  feet  at  Granada, 
and  higher  still  in  the  province  of  Algiers. 

These  observations,  we  believe,  can  be  summarized  in  admitting  that 
the  altitudinal  limit  of  the  Olive  reaches  its  maximum  where  the  climatic 
characters  of  the  Mediterranean  Sea  reach  their  maximum.  It  lowers 
towards  the  Orient,  where  the  winters  become  severe;  it  sinks  down  much 
more  yet  on  the  coast  of  Portugal,  to  get  up  again  on  the  other  side  of  the 
mountains,  which  stop  the  greater  part  of  the  aqueous  precipitations  and 
give  to  the  mountains  of  the  interior  of  Spain  their  special  climatic  char- 
acter. 

The  limit  in  height  seems  then  determined,  as  well  as  the  limit  in  lati- 
tude, by  the  increase  of  humidity  at  the  same  time  as  by  the  lowering  of 
the  wintry  temperatures.  From  that  comes,  undoubtedly,  the  astonishmg 
difference  presented  in  this  respect  by  Nice  and  Florence,  Venice  and  the 
Iliyrian  coast,  along  which  the  Olive  reaches  46  degrees  of  latitude.  This 
may  account,  also,  for  the  fact  that  in  the  west  of  Europe  the  Olive  hardly 
exceeds  44,  while  towards  the  east  it  reaches  45  degrees. 
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VI. 

OHFiMTOAIj  study  op  the  OlilVB. 

This  scientific  study  has  directed  the  attention  of  chemists  of  late  years. 
Among  these,  Mr.  Louis  Paparelli,  a  scientific  chemist  of  the  National 
Academy  of  France,  carried  on  a  very  extended  investigation,  the  sum- 
mary of  which  is  here  given,  consisting  of  a  complete  analysis  of  the  soil, 
of  the  ashes  from  the  wood  and  leaves,  and  the  fruit;  also  an  estimation 
of  the  tannin  in  the  bark,  and  the  relation  between  the  soil  and  plant. 

The  samples  which  were  used  in  making  this  study  are  as  follows: 

(a)  Soil; 

lb)  Olive  wood  (large  and  small  branches) ; 

(c)  Leaves; 

(d\  Olives; 

(e)  Oil  cakes. 

They  were  submitted  to  a  very  careful  chemical  examination,  as  will  be 
seen  later,  in  the  studies  hereinafter  set  forth. 

COMPLETE  ANALYSIS  OF  THE  SOIL. 

As  long  as  the  soil  has  been  looked  upon  as  a  mere  support  for  the  plant, 
the  chemical  analysis  has  been  much  neglected,  so  that  for  a  long  time  the 
physical  state  of  the  earth  has  been  considered  as  the  only  condition  capa- 
ble of  producing  any  effect  upon  vegetation.  To-day,  however,  the  chemi- 
cal composition  of  the  soil  in  the  production  of  good  crops  is  very  important 
to  the  grower. 

The  simple  examination  of  the  physical  state  of  the  soil,  although  of 
paramount  importance  from  an  agricultural  standpoint,  never  would  suf- 
fice to  apprise  us  of  the  qualities  of  the  land,  with  respect  to  the  vegetables 
one  may  want  to  grow  on  it. 

On  the  other  hand,  chemical  analysis  alone  cannot  successfully  solve  all 
agricultural  problems;  but  when  made  under  certain  conditions,  it  enlight- 
ens us  on  many  subjects  which,  without  it,  would  remain  wholly  unknown. 

Thus,  as  has  been  briefly  indicated  by  M.  Grandeau,  in  his  lessons  at 
the  Faculty  of  Sciences,  the  analysis  of  a  soil  can  impart  us  useful 
information  on  the  following  points: 

(a)  Relative  quantities  of  the  assimilable  principles  and  composition  of 
the  soil  reserve. 

(&)  Determination  of  the  nutritive  elements  wanting  in  the  soil;  nature 
of  the  aliments  to  introduce. 

(c)  Impending  causes  of  sterility  in  arable  lands;  absolutely,  or  as  to 
this  or  that  crop. 

So  that,  to  find  an  average  as  to  the  degree  of  fertility  of  a  soil,  i  is  nec- 
essary to  make  the  three  following  determinations: 

First — Mechanical  analysis. 

Second — Physico-chemical  analysis. 

ITiird — Chemical  analysis  of  the  fine  earth. 

These  determinations  will  surely  enable  us  to  guide  the  husbandman  in 
his  undertakings. 

The  samples  of  earth  here  analyzed  were  taken  from  different  points  o 
the  soil  and  around  the  main  roots  of  the  plant,  in  order  to  obtain  an 
average  as  precise  as  possible. 
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Before  proceeding  with  any  determination,  the  earth  was  laid  out  in  the 
open  air,  and  stirred  from  time  to  time  so  as  to  make  it  lose  the  greater 
part  of  its  hygrometrical  water  (moisture). 

Three  analyses  of  the  earth,  the  results  of  which  are  given  below,  were 
made  according  to  the  excellent  methods  by  M.  Grandeau,  in  his  TraiU  d^ 
analyse  dee  mati^res  agricoles: 

MechaniccU  AnalyHt, 

Fine  earth 93.60 

Calcareous  (limy)  stones 5.30 

Siliceous  (flinty)  stones 1.20 

100.00 
Phytico-chemieal  Ancdysis. 

Water 2.000 

Sand 72.000 

Limestone 12.037 

Clay 12.050 

Humus 0.140 

Organic  debris L773 

100.000 
Chemical  Analysis. 

Insoluble  residue  (silica  and  silicates) ---.75.2000 

Phosphoric  acid 0.2752 

Peroxide  of  iron  and  alumina 6.8000 

Lime  —  6.8400 

Magnesia 0.0800 

Sal  soda 0.0191 

Potash 0.1544 

Water. 2.000O 

Organic  matter  (azote,  0.1436) 3.0000 

Sulphuric  acid 0.0206 

Carbonic  acid 5.5400 

Chlorine 0.0018 

9G.9811 

Casting  a  glance  over  the  preceding  tables,  one  can  form  an  exact  idea 
of  the  nature  of  the  land.  It  falls  into  the  group  of  silico-argilo-calcare- 
ous  (flinty-clayey-limy)  lands.  Were  we  to  believe,  absolutely,  certain 
authors,  who  have  written  that  olives  grow  and  bear  on  the  most  barren 
groimd,  and  consequently  that  all  manuring  has  to  be  dispensed  with,  we 
^ould  consider  that  soil  as  too  good  for  olive  culture. 

Before  advancing  such  ideas,  however,  one  should  remember  that,  as  a 
matter  of  fact,  the  seaside  pine  alone  can  vegetate  in  an  almost  sterile  sand, 
and  we  must  affirm  that  a  completely  barren  soil  will  never  suffice  for  the 
life  of  any  plant,  even  the  least  exacting. 

I  will  repeat,  in  this  connection,  the  words  of  a  person  very  competent 
in  this  matter,  namely,  Professor  G.  Caruso,  of  the  University  of  Pisa.  '*  The 
olive,"  he  says,  "likes  a  permeable  and  moderately  damp  soil;  nermeable, 
so  that  it  may  spread  and  grow  deeper  roots;  rather  damp,  so  that  it  may 
last  and  withstand  aridity  and  dryness." 

As  to  that,  all  lands  suit  it,  except  those  exceedingly  dry,  or  compact, 
or  too  humid. 

It  is  not  true,  then,  that  the  olive  thrives  in  all  lands,  and  that  it  pre- 
fers those  of  interior  quality,  as  a  few  agriculturists  have  said. 

On  the  contrary,  we  may  be  sure  that  it  is  not  at  all  advantageous  for 
the  farmer  to  reserve  the  most  sterile  lands  for  his  olives;  the  quantity  of 
fruit  reaped  will  always  be  extremely  small,  and  the  oil  extracted  there- 
from could  not  be  but  very  inferior  in  quality  to  that  obtained  from  olives 
well  cared  for. 
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Thus  we  recognize  the  soil  analyzed  as  one  nearly  propitious  to  olive 
culture,  but  it  could  be  considerably  improved,  and,  therefore,  better  suited 
to  that  culture,  were  it  plentifully  manured  with  fertilizers  rich  chiefly  in 
potash,  it  being  acknowledged  since  a  long  time  that  this  tree  is  a  great 
feeder  on  potash,  which,  in  fact,  is  found  in  great  quantities  in  the  forma- 
tion of  its  wood,  leaves,  and  fruit. 

We  shall  return  later  on  to  the  rational  manuring  of  the  olive. 

ANALYSIS   OP  THE  ASHES    OP   THE   WOOD,  THE    LEAVES,   AND  THE    PRUIT8  OP 

THE    OLIVE. 

The  wood,  the  leaves,  and  the  fruits  were  incinerated  separately,  and 
under  a  determined  weight,  in  a  gas  muffle,  they  having  been  first  desic- 
cated in  a  hot-air  bath.    Very  white  ashes  were  had. 

For  the  analysis  of.  the  ashes,  the  method  of  Schloesing  is  followed, 
which  is  preferable  to  any  other  method  yet  offered  for  the  measurement 
of  the  constituting  principles  of  vegetable  ashes. 

A  determined  weight  of  ashes  was  attacked  by  nitric  acid  in  a  platinum 
capsule,  and  evaporated  until  dry  in  a  sand  bath,  to  render  the  silica 
insoluble. 

No  more  acid  vapors  being  emitted,  this  was  taken  up  and  digested 
(softened)  with  some  nitrate  of  ammonia  and  heated  anew,  care  being 
taken  not  to  vaporize  all  the  nitrate. 

We  then  added  a  small  quantity  of  nitric  acid  to  dissolve  all  the  iron, 
poured  off  gently  on  a  filter,  and  washed. 

The  Mica  and  the  sand  remaining  on  the  filter  were  calcined  and  weighed. 
This  was  thrown  into  boiling  carbonate  of  soda,  which  dissolved  the  silica 
and  left  the  sand  intact,  and  then  filtered,  washed,  calcined,  and  weighed, 
the  amount  of  silica  being  calculated  by  difference. 

The  iron  was  measured  in  the  state  of  phosphate.  A  given  volume  of 
the  azotic  liquor  was  saturated  with  ammonia,  heated,  and  augmented  bv 
acetate  of  ammonia.  The  precipitate  of  phosphate  of  iron  was  filtered, 
washed  with  hot  acetic  water,  calcined,  and  weighed.  In  this  manner 
were  obtained  all  the  iron  and  part  of  the  phosphoric  acid.  As  it  was 
desired  to  measure  the  latter  body  at  the  same  time,  the  remainder  of  the 
phosphoric  acid  was  immediately  precipitated  in  the  filtered  liquor,  with 
the  aid  of  acetate  of  iron. 

The  two  precipitates  were  mixed  together  and  dissolved  in  hydrochloric 
acid;  the  iron  was  separated,  and  the  phosphoric  acid  directly  measured 
through  the  means  of  mglybdate  of  ammonia. 

The  sulphuric  acid  was  measured  in  the  state  of  sulphate  of  baryta. 

The  carbonic  acid  was  determined  directly  by  weighing,  with  one  of  the 
many  apparatus  devised  for  this  measurement. 

The  lime^  precipitated  by  oxalate  of  ammonia,  was  weighed  in  the  state 
of  oxide. 

The  potash  was  measured  in  the  state  of  chloro-platinate,  and  the  soda 
estimated  by  difference. 

The  chlorine  was  determined  by  a  standard  solution  of  nitrate  of  silver. 

In  the  weight  of  the  magnesia  is  included  that  of  the  sesquioxide  of  man- 
ganese^ this  body  being  in  too  small  a  quantity  to  be  separated. 

Before  presenting  the  results  of  the  analysis  of  the  ashes,  we  will  show  in 
the  following  tables  the  proportions  of  water  and  dry  substance  of  the  differ- 
ent samples,  and  afterwards  the  rate  of  ashes,  per  cent  of  original  matter, 
and  per  cent  of  dry  substance: 
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Wood. 

Leaves. 

Large  Branches. 

Small  Branches. 

Fmlts. 

Determinations  made— 
Water 

14.50 
85.50 

18.75 
81.25 

42.40 
57.60 

62.60 

Drv  substance 

47  40 

Totals 

100.00 

100.00 

100.00 

100.00 

Rate  of  Ashes. 

Wood. 

LeaTes. 

Largo  BraDches. 

Per  cent  of  original  matter.. 
Per  cent  of  dry  substance. .. 

0.M05 
1.1000 

0.9625 
1.1400 

2.6056 
4.3500 

1.4220 
3.0000 

The  ashes  thus  obtained  were  analyzed  and  gave  the  following  results: 

Composition  of  the  Ashes  of  the  Wood,  the  Leaves^  and  the  Fruits  of  the  Olive. 


1 

I 

\ 
1 

^ 

i 
1 

1 
i 

1 

1 

>• 
1 

1 

f 

a. 

S 

Wood: 

Large  branches. 

Small  branches. 
Leaves  

3.300 
2.000 
3.525 
1.600 

7.791 
9.100 
1.870 
8.493 

19.165 
20.492 
30.260 
60.744 

2.250 
4.778 
1.614 
2.22.'^ 

67.574 
50.412 
46.155 
16.282 

3.652 
6.760 
4.424 
3.770 

3.275 
3.284 
1.414 
0.006 

11.684 

12.437 

10.470 

8.334 

2.119 
1.160 
4.754 
1.104 

0.281 
0.677 
0.649 
5.670 

traces 

traces 

0.260 

Fruits 

1.581 

As  a  complement  to  the  analysis,  the  azote  was  measured  in  the  wood 
and  leaves,  and,  subsequently,  the  estimation  of  the  azotized  matters  of  the 
fruits  was  made  at  the  time  of  the  immediate  analysis  of  the  latter. 

For  the  wood  and  leaves  the  rate  of  azote  has  thus  been  portioned  out: 


Per  Cent 

of  Original 

Matter. 


Per  Cent 
of  Dry  Sub- 
stance. 


Wnod  i  ^^?®  branches 
*^^^tSmSl  branches 
Leaves 


0.8813 
0.8973 
0.9117 


l.( 

1.1044 

1.5829 


From  this  data  may  be  clearly  seen  that  the  olive  is  a  tree  very  rich  in 
potash,  and  not  less  so  in  lime  and  in  phosphoric  acid.  These  figures  may 
vary  within  a  certain  limit,  owing  to  the  variety  of  olive  operated  upon,  to 
the  nature  of  the  soil  in  which  it  has  grown,  and  to  other  special  conditions 
of  culture  and  climate. 

It  is  indispensaj^le  beyond  doubt,  however,  that  these  predominating 
elements  be  lound  in  great  quantity  in  the  manure,  if  one  wants  to  increase 
the  fruitfulness  of  the  olive,  or  maintain  it  if  already  good. 
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MEASUREMENT  OP  THE  TANNIN  IN  THE  OLIVE  BARK. 

Although  the  measurement  of  the  tannin  in  the  olive  bark  may  not  per- 
haps have  any  practical  application,  the  determination  was  made  in  order 
to  find  out  what  the  rate  would  be,  as  compared  with  that  of  other  trees, 
and  especially  that  of  the  oak,  the  bark  of  which  is  much  usedin  the  tannery. 

To  this  end,  we  pounded  the  bark  of  an  olive  branch  of  about  3.9  inches 
in  diameter,  and  took  .42+. 02  desiccated  matter.  This  was  exhausted  in  a 
boiling  waterbath  until  cessation  of  reaction  by  perchloride  of  iron,  and 
diluted. 

In  this  the  tannin  was  measured  by  the  method  of  Lowenthal-Neubauer, 
and  the  result  was: 

Tannin  and  other  ozidizable  matters 3.44 

Pure  tannin  after  separation  through  hide  powder 0.97 

In  an  oak  branch  of  about  3^  inches  in  diameter,  the  bark  of  which  is 
used  in  tanning,  3  per  cent  of  tannin  was  found;  so  that  one  may  infer  that 
in  the  olive  bark  there  was  about  one  third  as  much  tannin  as  the  oak  bark 
contained. 

IMMEDIATE  ANALYSIS  OP  OLIVES. 

The  immediate  analysis  of  olives  has  been  the  object  of  many  studies 
which  have  caused  endless  discussions,  especially  in  regard  to  the  quantity 
of  fatty  substances  (oil)  contained  in  the  various  constituting  parts  of  the 
olive  drupe. 

The  results  which  we  have  obtained  have  convinced  us  once  more  that 
they  are  very  variable,  owing  to  the  many  conditions  which  provoke  this 
variability. 

We  began  by  separating  the  different  parts  of  the  drupe:  the  pulp  (epi- 
carp,  shin,  anci  sarcocarp,  fksh),  the  wood  of  the  pit  (endocarp),  and  tne 
kernel. 

While  making  this  operation,  account  was  kept  of  their  weight  in  the 
total  formation  of  the  drupe,  and  afterwards  was  determined  the  quantity 
of  water  contained  in  the  whole  drupe  and  in  each  of  its  constituting  parts. 

Seven  ounces  of  olives  contained  1.402  of  stones  (endocarp  and  kernel) 
and  5.602  of  pulp,  which  makes  19.5  per  cent  of  stones  and  80.5  per  cent 
of  pulp;  8.8  ounces  of  olives  put  into  the  hot  air  bath  till  cessation  of  loss 
in  weight  gave  4.202  of  dry  substance,  and  lost  4.602  of  water,  which  makes 
52.6  per  cent  of  water  and  47.4  per  cent  of  dry  substance. 

In  the  same  manner  3.502  of  pulp  left  1.402  of  dry  substance,  and  lost 
2.1  ounces  of  water;  1.4  ounces  of  stones  (endocarp)  lost  .28  ounce  of 
water,  and  left  1  ounce  of  dry  substance,  which  makes  23  per  cent  of  water 
and  77  per  cent  of  dry  substance;  .7  ounce  of  kernels  lost  .17  ounce  of 
water,  and  left  .53  ounce  of  dry  substance;  hence,  27  per  cent  of  water  and 
73  per  cent  of  dry  substance. 

We  will  now  present  these  figures  in  table  form  to  better  show  the  results: 


Whole  Drupe. 

Pulp. 

Endocarp. 

Kernttl. 

Water 

52.m 

47.40 

58.00 
42.00 

23.00 
77.00 

27.00 

Drv  substance ..-. 

73.00 

100.00 

100.00 

100.00 

100.00 
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The  difference  between  the  total  water  of  the  drupe  and  that  contained 
in  its  three  composing  parts,  is  due  to  the  fact  that  when  the  water  is  deter- 
mined in  the  whole  drupe,  the  water  of  the  endocarp  and  of  the  kernel, 
being  unable  to  evaporate,  remains  imprisoned  in  the  drupe  itself. 


PULP  ANALYSIS. 

Twenty  grams  of  pulp  desiccated  at  212  degrees  Fahrenheit,  were  ex- 
hausted by  sulphide  of  carbon  in  the  Schloesing  apparatus,  and  gave  .44 
ounce  of  fatty  substance,  and  .24  ounce  of  residue;  hence,  66  per  cent  of 
oil  calculated  for  the  dry  substance,  and  27.62  per  cent  reckoned  for  the 
original  matter. 

In  .03  ounce  of  residue  obtained  after  extraction  of  the  oil,  the  azote  was 
measured  by  the  method  of  sodic  lime.  The  measurement  gave  0.43  per 
cent  of  azote  of  dry  substance,  and  0.18  per  cent  of  original  matter.  Mul- 
tiplying these  figures  by  the  factor  6.25  we  had: 

AzoUzed  matter,  per  cent  of  dr^  substance 2.668 

Azotized  matter,  percent  of  original  matter 1.120 

In  .07  ounce  of  residue  after  extraction  of  the  fatty  substance,  we  made 
the  measurement  of  the  cellidose  (woody  or  coarse  cellulose)  according  to 
the  method  of  Weende. 

We  obtained  0.317  of  cellulose  in  the  .07  ounce;  which  makes  2.263  of 
cellulose  per  cent  of  original  matter,  and  5.389  per  cent  of  dry  substance. 

Under  the  name  of  organic  matter  was  included  that  outside  the  water 
and  the  fatty  matter,  already  measured  separatelv. 

7.05  ounces  of  pulp  incinerated  left  .1  ounce  of  ashes;  that  is  to  say  1.7 
per  cent  of  original  mattter,  and  4.047  per  cent  of  dry  substance. 

Here  is  a  complete  synopsis  of  the  pulp  analysis: 


BoDixs  Mkabubbd. 


Per  Cent  of  Dry 
Sabstance. 


Water 

Fatty  substance 
Azotized  matter 
Organic  matter . 

CeUalose 

Ashes 


66.000 

29.963 

4.047 


2.668 
5.389 


100.000 


ANALYSIS  OF   THB  ENDOCARP. 

The  stones  separated  from  the  pulp  were  washed  several  times,  even  in 
iv^arm  water,  ana  rubbed  with  bibulous  paper;  then  they  were  washed  again 
in  weak  alkaline  water,  and  lastly  in  distilled  water,  to  take  off  all  trace 
of  oil  coming  from  the  pulp. 

This  being  done,  they  were  broken  and  separated  from  the  kernel  and 
finally  pulverized. 

.35  of  an  ounce  of  the  powder  was  taken  and  exhausted  with  sulphide 
of  carbon,  in  the  way  indicated  for  the  pulp. 

At  the  end  of  several  days  distillation  .017  ounce  of  oil  was  obtained. 
That  oil  was  of  a  yellowish,  nearly  rusty-red  color,  and  very  thick. 

The  rate  per  cent  is  4.55  ifor  the  dry  substance  and  3.503  for  the  original 
matter. 
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The  other  measurements  were  made  in  the  same  manner  as  for  the  pulp. 
Thus  we  measured  the  azote  in  5  grams  of  well  pulverized  matter,  and 
had  .22082  grams  per  cent  of  azote,  corresponding  to  1.380  of  azotized  mat- 
ter, per  cent  of  dry  substance,  and  to  1.062  per  cent  of  original  matter. 

For  the  measurement  of  the  cellulose  we  took  .07  ounce,  which  gave  .01 
ounce,  or  else  44.750  of  cellulose,  per  cent  of  dry  substance,  and  34.457  per 
cent  of  original  matter. 

Seven  tenths  ounce  of  incinerated  stones  (the  wood)  gave  .03  ounce  of 
ashes;  hence,  0.53  per  cent  of  original  matter  and  0.689  per  cent  of  dry 
substance. 

The  following  table  will  give  a  better  idea  of  the  results  of  this  analysis: 


ANALYSIS  OF  THE  KERNEL. 

The  measurements  were  made  by  the  same  method  as  for  the  two  pre- 
ceding analyses. 

From  .07  ounce  of  matter*  were  obtained  .016  ounce  of  fatty  substance, 
that  is  to  say,  21.6  of  oil,  per  cent  of  original  matter,  and  29.589  per  cent  of 
dry  substance. 

.035  ounce  of  matter  contained  0.03  of  azote,  corresponding  to  19.03  of 
azotized  substances,  per  cent  of  dry  matter,  and  13.89  per  cent  of  origi- 
nal matter. 

.035  ounce  of  matter  contained  .008  ounce  of  cellulose,  or  else  22  of 
cellulose,  per  cent  of  dry  substance,  and  16.06  per  cent  of  original  matter. 

.176  ounce  of  fresh  incinerated  kernels  left  .0035  ounce  of  ashes,  that 
is  to  say,  1.20  per  cent,  corresponding  to  1.643  per  cent  of  dry  substance. 

The  oil  from  the  kernel  had  a  very  pronounced  smell  of  cinnamon.  It 
has  not  been  possible  to  make  more  precise  studies  in  this  relation;  one 
should  have  had  a  greater  quantity  of  matter  at  his  disposal  to  be  able  to 
study  this  new  substance.  It  is  very  singular,  however,  that  Mr.  Mingioli 
has  found  the  same  substance  in  the  endocarp  (inner  coat  or  layer)  of  the 
olive  drupe,  rather  than  in  the  kernel.  We  hope  that  further  studies  will 
enlighten  us  in  this  respect. 

We  give,  in  the  following  table,  the  results  of  this  analysis,  and  in  an- 
other a  general  synopsis  of  the  immediate  analysis  of  the  whole  drupe: 


Bodies  Mrasurbd. 

Percentage  of  Orig- 
inal Matter. 

Percentage  of  Diy 
SnbetaDce. 

Water 

27.000 
21.600 

13.891 
60.200 

16.000 
1.200 

Fatty  substance.-      --             --- - 

29.589 

68.708 

1.643 

Azotized  matter 

19.030 

Organic  matter  - 

Cellulose 

22.000 

Ashes 

100.000 

100.000 

*  It  must  be  borne  in  mind  that  we  operated  on  matter  desiccated  at  100  degrees. 
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Pulp. 

Endocarp. 

Kkbmiil. 

BODIU    MSASUBED. 

Per  Cent  of 
Original 
Matter. 

Per  Cent  of 

Dry 
Snbstaace. 

Per  Cent  of 
Original 
Matter. 

Per  Cent  of 

Dry 
Substance. 

Per  Cent  of 
Original 
Matter. 

Per  Cent  of 

Dry 
Substance. 

Water 

58.000 

27.620 

12.680 

1.700 

23.000 
3.603 

72.967 
0.530 

4"660" 

^.761 

0.689 

27.000 

21.600 

50.200 

1.200 

Fatty  substance 

Organic  matter 

Asnes - 

66.000 

29.953 

4.047 

29.589 

68.768 

1.643 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

Azotized  matter 

Cellulose 

1.120 
2.263 

2.668 
6.389 

1.062 
34.457 

1.380 
44.750 

13.891 
16.060 

19.030 
22.000 

RELATIONS  BETWEEN   SOIL  AND  PLANT. 

Modes  of  Absorption  of  the  Mineral  Principles  of  tlie  Soil  by  the  Roots 

of  Plants, 

The  main  factor  of  agriculture  is  manuring.  On  it  depends  the  intensity 
of  the  development  and  the  weight  of  the  crop  which  plants  furnish. 
Plants  are  constituted  of  thirteen  to  fourteen  mineral  substances,  most  of 
four  or  five,  and  only  three  in  the  greater  number  of  cases  need  be  looked 
after  by  the  husbandman,  to  increase  and  maintain  the  fertility  of  his 
lands. 

To  form  their  tissues,  and  go  through  all  the  phases  of  their  existence, 
plants  need  four  oxides  (potash,  lime,  magnesia,  and  oxide  of  iron),  one 
neutral  body  (water),  and  four  acids  (carbonic,  sulphuric,  phosphoric,  and 
nitric),  for  the  absence  of  a  single  one  of  these  bodies  or  their  elements 
would  render  vegetation  impossible. 

On  the  other  hand,  these  nine  bodies  suffice  for  the  development  of  the 
plant.  The  vegetable  tissues  contain  still  other  bodies  which  are  not  indis- 
pensable to  vegetation,  namely:  chlorine,  manganese,  soda,  and  silica. 

As  stated  above,  three  only  suffice  for  cultivation  in  ordinary  cases;  they 
are:  azote,  potash,  and  phosphoric  acid,  principles  which  must  be  plenti- 
fully restored  to  the  soil,  as  they  are  taten  on  almost  completely  by  the 
crops. 

We  have  seen,  in  the  analysis  of  the  olive,  what  enormous  quantities  of 
potash  are  found  in  the  tissues  of  the  wood,  leaves,  and  fruits  of  this  tree; 
quite  as  large  quantities  of  azote  and  phosphoric  acid  contribute  to  its 
reconstitution;  hence,  follows  that  these  principles  must  be  restored  to  the 
soil  in  quantities  large  enough  to  maintain  the  stability  of  the  earth's  fecun- 
dity, and  increase  its  yield.  As  to  the  other  bodies,  such  as  the  magnesia 
and  lime,  the  restitution  is  not  absolutely  necessary,  provided  one  be  sure 
that  these  bodies  exist  in  the  soil  in  sufficient  quantity ,  by  finding  them  in 
abundance,  especially  the  lime,  in  the  wood  and  leaves  of  the  olive.  The 
restitution  also  of  the  carbon,  iron,  silica,  chlorine,  sulphur,  is  not  neces- 
sary; the  air  contains  enough  carbonic  acid  and  the  soil  is  sufficiently  sup- 
plied with  the  four  last  named  bodies. 

Although  we  have  said  to  manure  abundantly  in  consideration  of  the 
large  quantities  of  the  three  essential  elements  constituting  the  plant,  too 
much  dressing  must  not  be  given  to  the  soil,  however,  as  only  part  of  the 
fertilizing  principles  are  utilized  by  the  plant. 
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We  will  now  briefly  outline  how  these  principles  are  assimilated  by  the 
plants;  that  is  to  say,  how  their  absorption  takes  place. 

After  the  admirable  discoveries  of  Huxtable,  Thomson,  and  Way  about 
the  absorbing  power  of  the  soil,  and  those  of  the  dialytic  phenomena  by 
Graham,  the  until  then  accepted  ideas  on  the  mode  of  nutrition  of  plants 
had  to  fall  down  completely.  It  had  been  believed  for  a  long  time,  and, 
unfortunately,  a  few  people  believe  it  yet  to-day,  that  plants  cannot  feed 
unless  the  roots  find  in  the  soil  materials  in  solution  which  can  be  absorbed 
by  the  rootlets. 

It  was  then  supposed  that  the  plant  meets  in  the  soil  quantities  of  water 
sufficient  to  dissolve  the  materials  necessary  to  its  alimentation.  Thus  the 
rootlets  would  have  absorbed  these  principles  by  a  process  quite  analogous 
to  that  produced  by  the  elevation  of  the  liquid  in  the  capillary  tubes.  This 
theory  is  utterly  false,  and  therefore  has  no  reason  to  exist  any  longer. 

The  absorbing  power  of  the  soil  suffices  to  prove  it.  M.  Schloesing,  in 
Prance,  has  demonstrated,  through  very  precise  and  most  important  ex- 
periments, that  the  liquid  moistenine  tne  soil  contains  traces  only  of 
nutritive  principles,  and  that  it  would  not  be  possible  to  explain  in  this 
way  the  development  of  the  plant. 

It  was  askea  then  how  the  nutrition  of  plants  is  effected,  if  the  liquid 
contained  in  the  soil  does  not  possess  enough  fertilizing  principles. 

This  is  exactly  what  the  discoveries  of  Graham,  Zoeller,  and  others  have 
demonstrated.  The  internal  liquid  of  the  plant  roots  being  acid,  is  cap- 
able, owing  to  this  acidity,  of  dissolving  certain  substances,  especially  the 
phosphates  which  come  in  contact  with  the  outer  covering  of  the  root. 

It  IS  through  dialysis  that  the  nutritive  salts  of  the  soil  penetrate  into 
plants;  there  is  then  no  intervention  on  the  part  of  the  liquid  moistening 
the  soil.  Prom  that  may  be  judged  of  what  importance,  with  respect  to 
nourishment,  is  the  dissemination  of  the  manure,  to  multiply  the  points  of 
contact  between  the  roots  and  the  nutritive  material. 

The  more  thoroughly  the  manure  is  mixed  with  the  earth,  the  more  will 
the  plant  feed,  and  consequently  the  heavier  will  be  the  crop. 

WHAT  AN  OLIVE  CAN  PRODUCE  IN  WOOD,  LEAVES,  AND  FRUIT,  YEARLY. 

Prom  several  observations  made  in  different  parts  of  Italy  where  the 
olive  is  cultivated,  it  results  that  a  large,  robust  olive,  well  cared  for  in  a 
soil  suited  to  its  development,  yields  from  one  hundred  and  thirty  to  one 
hundred  and  forty  pounds  of  wood  and  leaves  in  a  dry  state,  and  every 
year  from  fifteen  to  twenty-five  pounds,  and  sometimes  much  more,  of  fresh 
fruits. 

Prom  that  can  be  calculated,  with  the  aid  of  our  analyses,  the  quantity 
of  materials  yearly  taken  off  by  this  plant  from  the  land  which  feeds  it. 

The  following  table  indicates  the  different  rates: 


f 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

1 

! 

1 

1 

! 

1 

I 

1 

1 

Wood-kil 

0.1110 

0.5338 

0.0675 

0.3023 

0.0196 

0.0291 

0.0183 

0.0092 

0.0027 

Jjeaves— kil 

0.2633 

0.3166 

0.0911 

0.4016 

0.0141 

0.0385 

0.0124 

0.0414 

0.0037 

0.0023 

Fruit8-kU.  ... 

0.0864 

0.0584 

0.0118 

0.0232 

0.0032 

0.0054 

0.00014 

0.00015 

0.8062 

0.0023 
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These  calculations  are  based  upon  an  average  of  one  hundred  and  fifty- 
four  pounds  as  the  yearly  production  in  wood  and  leaves,  considering  the 
wood  as  weighing  one  hundred  and  ten  pounds  and  the  leaves  forty-four 
pounds. 

The  average  of  twenty-two  pounds  of  fresh  olives  represents  4.74  of  dry 
olives. 

With  the  aid  of  these  figures  one  can  calculate  the  quantity  of  fertilizing 
principles  absorbed  every  year  by  the  trees  cultivated  in  about  two  and 
•one  half  acres  of  land;  but,  as  the  number  of  trees  to  the  acre  varies 
from  one  country  to  the  other,  we  have  abstained  from  making  these  calcu- 
lations, as  it  would  be  impossible  to  obtain  accbrate  figures. 

ANALYSIS  OF  THE  OIL  CAKES. 

Our  studies  were  made  upon  oil  cakes  coming  out  of  an  iron  press,  and 
resulting  from  the  pressure  of  whole  olives. 

The  analytic  methods  followed  were  the  same  as  for  the  immediate 
analysis  of  the  olives  and  the  analysis  of  the  vegetable  ashes. 

Here  are  the  results  obtained: 

Oompoiition  of  the  Ashes. 

■Silicic  acid 26.190 

Potash 28.942 

Soda 6.279 

Lime 22.953 

Magnesia 1.121 

Oxide  of  iron -4.406 

Phosphoric  acid 9.447 

•Snipharic  acid 1.694 

Chlorine 0.068 

100.000 
TmmedicUe  Analysis. 


• 

Perc9Dtage  of 
Original  ]£itter. 

Percentage  of 
Dry  Substance. 

"Water - 

12.000 
9717 
11.457 
27.678 
37.048 
2.100 

Azotized  matter.    ---  .     ...........................     ... 

11043 

T'atty  substance - - 

13020 

Non-azotized  matter 

31.451 

Cellulose 

42100 

Ashes    - . 

2.386 

Total 

100.000 

100000 

From  these  results  may  be  seen  how  the  oil  cakes  are  valuable  beyond 
all  doubt.  The  composition  of  their  ashes  and  their  richness  in  immediate 
principles  render  them  an  excellent  dressing  and  a  no  less  valuable  feed 
for  live  stock. 


STUDIES  COMPARED  WITH    THE 


RESEARCHES 
CLUSIONS. 


OF    OTHER    AUTHORS  AND  CON- 


We  shall  gather  in  several  tables  the  results  obtained  by  various  authors, 
care  being  taken  to  interpose  the  observations  which  will  be  deemed  neces- 
sary. 
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Comparative  Table  of  the  AncUyiis  of  the  Ashes  from  the  various  parts  of  the  Olive.* 


BODIIEg  Mbabitbbd. 

MULLBB. 

Bechi. 

AUDOTNAtTD. 

Wood. 

LeaTM. 

Fruits. 

Wood. 

LeaTos. 

Fruits. 

Wood. 

Leaves. 

Fruits. 

Potash 

21.23 

26.27 

60.07 

20.940 
2.900 
6.240 

38.720 
2.110 

11.590 
2.110 

14.230 
0.560 

10.990 
1.520 
5.020 

52.820 
2.600 

13.650 
0.760 

11.370 
0.190 

72.482 
a825 
0.278 
8.643 
0.704 
7.624 
1.155 
0.685 
1.675 

14.100 

14.950 

20.000 

Soda 

Magnesia 

Liini6 ............ 

2.31 
63.02 
0.74 
6.42 
3.09 
3.82 
0.48 

6.18 
56.18 
0.67 
3.74. 
3.01 
3.75 
1.31 

4.38 
16.72 
1.19 
8.36 
1.19 
5.58 
4.56 

35.250 

29.100 

Oxide  of  iron 

Phosphoric  acid. 
Sulph uric  acid... 
Silicic  acid 

4.100 

6.900 

7.223. 

Chlorine 

---- .-. . 

1 

BS  Mbasvi 

tBD. 

Papabelli. 

Wood. 

Leaves. 

Fruits. 

Wood. 

Leaves. 

Fruits. 

Potash    -      _  -        --_ 

64.592 
7.000 
0.300 
8.293 
0.855 

10.805 
2.295 
1.200 
2.619 

19.828 
3.614 
5.206 

53.993 
3.279 

12.060 
1.639 
0.479 

traces. 

30.260 
1.614 
4.424 

46.165 
1.414 

10.470 
4.754 
0.649 
0.260 

60.774 

Soda 

« 

2.225 

MftflTIAJiiA                                                _         _    _       

3.770 

Jjime   --  -     .............................. 

16.282 

Oxide  of  iron 

0.096 

Phosnhoric  acid     -----  -     -..-.-..-.-.---- 



8.334 

Sulphuric  acid ---. 

1.104 

Silicic  acid 

5.670- 

Chlorine 

1.581 

r 

Let  us  add  to  the  analysis  of  the  preceding  table,  another  analysis  hy 
MM.  Malaguti  and  Durocher: 


Inobedibitts. 


Wood.       Leaves.     Fmita. 


Potash 

Soda 

Magnesia 

Lime - 

Phosphoric  acid 

Sulphuric  acid 

Silicic  acid 

Oxide  of  iron  and  manganese. 

Chloride  of  sodium 

Chloride  of  potassium 


26.64 


26.67 


7.23 
20.12 
10.15 

3.43 
13.75 

4.43 
12.16 

1.26 


7.31 
21.93 
7.98 
1.64 
20.88 
6.11 
6.39 
2.37 


7.1«: 
20.51 
10.25 
22.91 
10.53 

4.60 
12.41 

2.60 

7.92 


Totals . 


98.07 


100.28 


98.86^ 


This  analysis  was  made  at  the  same  epoch  as  that  by  Miiller  (from  1840 
to  1850)  ana,  as  may  be  seen,  it  is  not  the  most  exact. 

We  do  not  know  how  the  authors  have  operated,  nor  what  kind  of  sam- 
ples they  have  used,  but  the  rate  of  20.51  per  cent  of  soda  in  the  olives  is 
not  admissible,  for  marine  plants  alone  contain  such  a  large  quantity  of 
soda. 

On  the  other  hand,  we  suppose  that  the  other  authors  have,  like  ourself^ 
measured  the  soda  by  difference,  as  is  generally  done,  there  being  no  rigor- 
ous method  yet  to  measure  in  a  short  time  the  soda  in  vegetable  ashes. 


*To  better  compare  the  results,  the  figures  given  by  the  other  authors  have  been  com- 
puted with  100  as  a  base. 


THE  OLIVE — CHEBflCAL  STUDY.  57 

This  method  by  difference  is  somewhat  inaccurate,  since  the  quantity  of 
soda  obtained  is  not  formed  wholly  of  this  body,  but  also  partly  out  of 
-other  bodies.  Thus  we  are  led  to  think  that  in  the  quantity  of  soda  found 
by  MM.  Durocher  and  Malaguti,  part  is  potash,  seeing  that  they  have 
found  but  7.13  per  cent  of  the  latter  body  in  the  ashes  of  the  olives, 
whereas  these  contain  the  greatest  part  of  the  potash. 

It  may  be  seen,  too,  that  the  same  authors  have  found  12.16  per  cent  of 
chloride  ofaodium  (common  salt)  in  the  wood,  5.39  in  the  leaves,  and  7.92 
in  the  fruits,  which  corresponds  to  6.4448  of  soda  in  the  wood,  to  2.8567  in 
the  leaves,  and  to  4.1976  in  the  fruits.  Thus,  while  for  the  wood  and 
leaves  the  quantity  of  soda  varies  within  the  same  limits  as  the  measures 
obtained  by  the  others,  it  would  seem  to  increase  notably  in  the  fruits,  so 
much  so  as  to  reach  a  total  of  24.7076  per  cent. 

Not  a  single  analysis  made  after  that  of  Messrs.  Malaguti  and  Durocher 
has  given  similar  or  approximate  results;  in  fact,  taking  the  average  of  the 
figures  furnished  by  the  other  authors,  we  find  5.37  per  cent  of  soda  in  the 
olives. 

The  proportions  of  the  other  bodies  cannot  be  compared  either,  for 
although  they  may  vary  when  operating  upon  different  varieties  of  olive, 
and  under  divers  conditions  of  climate,  soil,  and  culture,  they  are  too  far 
from  our  results  and  those  obtained  by  the  othersj  and,  therefore,  the 
analysis  does  not  show  any  importance  ror  our  purpose. 

The  analysis  made  by  Dr.  Miller  is  not  satisfactory  from  an  agricultural 
standpoint;  it  lacks  data  from  which  to  draw  practical  applications,  such 
as  the  cultivation  and  composition  of  the  soil,  and  also  the  variety  of  the 
olive  and  its  special  conditions  of  cultivation.  He  has  not  measured  the 
soda;  however,  his  results  are  somewhat  nearer  to  ours. 

The  learned  Professor  Bechi,  Director  of  the  Agronomical  Station  of 
Florence,  has  given  us  the  most  complete  analysis  of  the  olive.  He  not 
only  measured  the  composition  of  the  ashes  of  the  different  parts  of  the 
olive,  but  also  made  one  of  the  most  careful  elementary  organic  analysis. 
We  must  say  in  this  connection,  that  the  measurement  of  the  azote  has  a 
great  importance  with  respect  to  manuring. 

He  found  1.650  per  cent  of  azote  in  the  wood,  2.110  in  the  leaves,  1.180 
in  the  pulp,  1.570  in  the  stones  (endocarps),  2,980  in  the  kernels.  We  had, 
on  the  other  hand,  1.676  per  cent  in  the  wood,  1.568  in  the  leaves,  0.427  in 
the  pulp,  0.221  in  the  stones,  3.045  in  the  kernels. 

As  may  be  seen,  our  results  do  not  tally  exactly  with  those  of  the  learned 
ohemist,  but  this  is  due  chiefly  to  the  very  small  quantity  of  azote  found 
in  our  soil  and  to  the  defective  manuring  given  to  the  olives  in  Matium. 

It  also  appears  clearly  that  the  greatest  quantity  of  azote  is  met  with  in 
the  kernel,  that  which  the  pulp  and  endocarp  can  give  being  very  feeble. 

As  to  the  quantity  of  potash,  which  M.  Bechi  sets  down  at  10.990  per 
cent  in  the  leaves,  and  which  we  find  to  be  30.260  per  cent,  it  must  be  con- 
sidered that  he  used,  in  his  analysis,  old  leaves,  which  always  contain  less 
potash,  while  the  young  ones  hold  always  large  quantities  of  it.  Hence 
such  a  great  difference,  we  having  used  young  leaves. 

For  the  lime  the  contrary  takes  place;  in  fact,  while  M.  Bechi  finds  52.820 
per  cent  of  that  body  in  his  old  leaves,  we  find  but  46,155  per  cent  in  the 
young. 

As  to  the  phosphoric  add  the  differences  are  not  very  notable,  and  they 
are  due  always  to  the  nature  of  the  soil,  to  the  manure,  and  also  to  the 
variety  of  olive  operated  upon,  and  also,  to  a  great  extent,  to  the  time  at 
-which  the  samples  have  been  gathered. 
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Having  noticed  the  differences  existing  between  the  quantities  of  azote^ 
phosphoric  acid,  potash,  and  lime,  we  think  it  useless  to  compare  the  rates 
of  the  other  bodies  measured,  because  as  has  been  previously  said,  the  four 
above  cited  bodies  form  the  basis  of  vegetable  nutrition,  and  must  never  be 
wanting  in  the  soil,  and  especially  the  azote  must  be  restored  to  the  ground, 
leaving  out  of  consideration  that  the  leaves  may  draw  the  greater  part  of 
their  supply  from  the  atmosphere.  The  other  bodies,  such  as  the  magne- 
sia, oxiae  of  iron,  sulphuric  acid,  etc.,  exist  always  in  sufficient  quantity 
in  the  soil,  and  the  air  contains  enouglx  carbonic  acid  to  nourish  the  plant. 

M.  "Audoynaud,  the  learned  professor  of  the  School  of  Agriculture  of 
Montpellier,  has  confined  himself  to  the  measurement  of  the  potash,  the^ 
phosphoric  acid,  and  the  lime  in  the  ashes  from  the  wood  and  leaves,  and 
to  the  measurement  of  the  two  first  bodies  in  those  from  the  fruits.  In 
reality,  for  researches  simply  made  for  agricultural  purposes,  these  measure- 
ments are  the  most  important,  as  they  concern  vegetable  nutrition  more 
directly;  however,  we  must  also  consider  that  the  measurement  of  the 
azote  should  not  be  neglected.  On  the  other  hand,  M.  Audoynaud  has^ 
measured  the  carbonic  add,  the  results  of  which  we  have  not  deemed  nec- 
essary to  compare  with  ours,  as  the  quantity  of  that  acid  varies  more  or 
less  according  to  the  process  followed  in  the  incineration  of  the  plants. 
Furthermore,  the  measurement  of  this  body  explains  very  little,  since  it 
need  not  be  restored  to  the  soil,  the  air  furnishing  it  in  abundance. 

The  results  obtained  by  M.  Audoynaud  differ  sensibly  from  ours,  and 
they  cannot  be  compared,  as  he  operates  upon  divers  varieties  of  olives,, 
cultivated  and  even  wild,  grown  on  calcareous  or  siliceous  lands.  From 
his  studies  may  be  gathered  that  the  lime  predominates  in  the  leaves  and 
wood,  while  there  are  but  few  traces  of  it  in  the  fruits.  It  must  be  noted 
also  that  these  olives,  although  coming  from  a  calcareous  land,  do  not  con- 
tain a  large  quantity  of  lime,  while  our  olive,  cultivated  in  a  silico-argilo- 
calcareous  soil,  has  a  pretty  large  quantity  of  lime. 

Dr.  Schaedler  bestowed  his  attention  to  the  analysis  of  the  ashes  from 
the  olives  (fruit),  as  also  to  the  immediate  analysis  of  the  latter,  the  com- 
parison of  which  will  be  made  further  on. 

In  regard  to  the  results  obtained  for  the  elements  of  the  olive  ashes,  we 
must  say  that  they  are  near  ours  as  to  the  potash  and  the  phosphoric  acid, 
but  they  differ  sensibly  as  to  the  other  bodies.  In  fact,  he  finas  but  half 
the  lime  we  obtained  from  the  fruits,  while  afterwards  he  meets  with  a 
quantity  of  soda  much  greater  than  ours. 

From  the  above  is  inferred  that  the  quantity  of  lime  contained  in  olivea. 
is  jgreater  than  is  generally  believed,  while  m^agnesia  exists  in  them  in 
small  quantity,  and  it  would  seem  that  it  stops  in  the  leaves,  where  it  is. 
mostly  found. 

Potash,  on  the  other  hand,  is  much  diffused  in  the  olives,  which  it  sen- 
sibly decreases  in  the  wood  and  leaves,  which  are  rich  in  lime. 

The  phosphoric  acid^  on  the  contrary,  according  to  us,  gradually  dimin- 
ishes from  the  wood  to  the  fruits. 

The  young  branches  compared  with  the  old  contain  less  h'me,  though 
having  a  larger  quantity  of  all  the  other  bodies. 

Silica  is  very  plentiful  in  the  fruits  and  scarce  in  the  wood  and  leaves. 

We  present  in  the  following  table  the  comparison  of  the  immediate 
analysis  of  the  olives,  made  by  the  different  authors: 
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DrrEBMiirATioNS  Made. 

Parts  of  the  Drupe. 

Stauchowich. 

Sieuve. 

Rldolfi. 

Kates  per  100  of  the  parts  which  con- 
stitute the  drupe 

(-•Pulp 

74.604 

21.356 

6.728 

<  bStone 

I  Kernel 

f  Whole  drupe- 
Pulp 

51.25 

51.00 

Water 

1  Stone  -- 

Kernel 

(-Pulp 

•9,39 
0.62 

26.676 
7.584 
3.668 

10.00 

Fatty  substance . 

<  Stone 

(Kernel 

1          M.OO 

fPulp 

<  Stone 

(Kernel 

14.38 

20.00 

0.16 

16.00 

Organic  matter 

2200 



(Pulp 

Ashes 

<  Stone 

(Kernel 

Dbterminations  Made. 

PartB  of  the  Drape. 

Schaedler. 

MiDgioU. 

Paparelll. 

Bates  per  100  of  the  parts  which  con- 
stitute the  drupe 

fPulp 

<bStone 

I  Kernel 

71.429 

23.225 

5.356 

«  75.3407 

18.9456 

3.7041 

80.500 
\         19.500 

Water    

f  Whole  drupe - 
Pulp 

34.62 

24.22 

4.20 

6.20 

49.M 
48.45 
19.69 
29.40 

52.00 
58.00 

Stone 

[Kernel 

23.00 
27.00 

CPulp 

'56.40 
5.75 
12.26 

h  30.4282 

1.2135 

26.5790 

27.620 

Fatty  substance 

<  Stone 

(Kernel 

3.503 

21.6(0 

fPulp  

16.70 
85.89 
12.26 

i  21.8770 
79.0247 
42.0310 

12.680 

Organic  matter 

<  Stone 

(Kernel.-..— 

72.967 

50.200 

CPulp  

2.68 
4.16 
2.16 

1.700 

Ashes 

<  Stone 

(Kernel 

0.530 

1.200 

•The  sarcocarp  and  epicarp  together. 

^The  wood  of  the  pit  (endocarp). 

"Stanchowich,  Sieuve,  Ridolfi,  Schaedler,  like  us,  have  operated  upon  the  whole  pulp 
(sarcocarp  and  epicarp  together). 

^The  author  doubts  the  existence  of  oil  in  the  endocarp. 

•  We  believe  this  rate  comprises  the  oil  of  the  endocarp  and  kernel  together. 

'The  author  does  not  say  whether  this  rate  refers  to  the  dried  substance  or  to  the  origi- 
nal matter. 

fin  comparing  the  results  of  M.  Minjnoli,  we  took  the  average  of  the  figures  which  he 
gives  in  his  study  on  the  immediate  analysis  of  olives. 

i^The  author  has  measured  separatel;^  the  fatty  substance  in  the  epicarp  and  sarcocarp. 

>  These  rates  correspond  to  the  organic  and  mineral  matters  together. 
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Although  many  determinations  have  been  made  in  the  immediate  analy- 
sis of  olives,  we  shall  compare  only  those  which  concern  chiefly  the  culture 
and  fabrication  of  oil. 

To  this  end  we  shall  consider  at  first  the  weight  of  the  different  parts 
constituting  the  fruit  as  related  to  its  total  formation. 

M.  Sieuve  was  the  first  to  make  this  determination;  his  results  show  a 
certain  relation  with  those  obtained  by  MM.  Shaedler  and  Mingioli,  and 
by  ourselves.  The  variations  found  therein  are  due  to  other  circumstances, 
as  stated  elsewhere. 

While  comparing  the  results  obtained  by  the  divers  authors  in  the  quan- 
tity of  fatty  substance,  we  find  that  M.  Mingioli  alone  has  measured  it  in 
the  epicarp  (skin)  of  the  olive.  As  we  only  measured  the  fatty  substance 
in  the  epicarp  and  sarcocarp  (flesh)  together,  we  could  not  make  any 
appreciation  of  this  measurement  It  is  with  much  pleasure,  however, 
that  we  acknowledge  this  measurement  as  being  very  precious  in  scientific 
researches,  with  respect  to  the  place  of  the  fatty  substances  in  the  olive 
drupe. 

As  to  the  quantity  of  total  fatty  substance  in  the  pulp,  we  find  great  dif- 
ferences; in  fact  it  may  be  seen  by  the  preceding  table  that  MM.  Ridolfi 
and  Stanchowich,  through  mechanical  means  alone,  and  the  weakest  pos- 
sible, have  found  a  much  smaller  quantity  of  oil  than  is  generally  obtained 
in  the  factory. 

M.  Boussingault,  in  his  book  "  Economie  ruraUy^  writes  that  olives  yield 
from  9  to  11  per  cent;  but  M.  Albin  Marcy,  on  the  contrary,  gets  from  them 
25  per  cent.  M.  Sieuve,  although  he  has  used  only  mechanical  means  for 
the  extraction,  has  obtained  20.676  per  cent,  a  quantity  which,  like  M. 
Marcy's,  is  nearer  the  true  value. 

The  quantity  met  with  by  M.  Shaedler  seems  to  us  too  large,  and  we 
therefore  believe  that  he  gave  it  with  reference  to  the  dry  substance. 

The  rates  obtained  by  M.  Mingioli  and  by  us  are  higher  than  those 
found  by  the  others,  because  the  extraction  of  the  oily  matter  was  made  by 
solvents. 

These  results  obtained  through  analysis  prove  us  that  in  the  oil  industry, 
as  it  is  actually  carried  on,  there  are  losses  of  oil,  which  remains  in  great 
part  in  the  oil  cakes  and  can  be  extracted  only  by  means  of  solvents. 

The  fatty  substance  contained  in  the  endocarp  has  brought  forth  many 
contradictory  discussions  among  authors.  A  few  have  denied  its  existence 
in  the  endocarp;  others  have  said  that  there  was  very  little,  and  others 
lastly  have  announced  enormous  quantities.  These  facts  have  been  cleared 
up  by  our  researches  and  those  of  MM.  Schaedler  and  Mingioli. 

M.  Stanchowich  doubts  the  existence  of  any  oil  in  the  endocarp:  Rozier 
(abbe),  Amoureux,  Bernard,  and  Gandolfi  deny  it  at  first,  then,  after 
repeating  their  experiments,  admit  its  existence.  On  the  contrary,  M. 
Sieuve,  who  first  said  he  had  found  60  per  cent,  believes  he  should  deny  it 
after  other  essays,  but  finally  he  again  admits  its  existence  in  the  propor- 
tion of  7.584  per  cent.  Mr.  rellegrini  positively  denies  the  existence  oi  oil 
in  the  endocarp. 

The  oil  of  the  kernel  is  met  with  in  small  quantity  by  Stanchowich, 
Sieuve,  and  Ridolfi;  M.  Schaedler  makes  it  reach  12.26  per  cent,  but  this 
rate  is  too  low  compared  with  that  found  by  M.  Mingioli  (equal  to  26.579 
per  cent)  and  ours  (equal  to  21.60  per  cent) .  The  variations  met  with  in  the 
immediate  analysis  of  olives  depend  as  much  on  the  nature  of  the  soil  as 
on  the  variety  of  the  olives  themselves,  the  state  of  ripeness,  the  date  of 
the  harvest,  the  methods  of  measurement  of  the  immediate  principles,  and 
many  other  causes. 
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This  proves  to  us  that  the  immediate  principles  contained  in  olives  are 
susceptible  of  variability,  but  this  is  always  confined  within  a  certain  limit. 

We  give  below  the  comparative  table  of  the  immediate  analysis  of  the 
oil  cakes  from  olives: 

ComparcUive  Table  of  the  Immediate  Analyaii  of  the  OH  (Jakes  from  Olives. 


BODIW  UBASDBXD. 

Petermann. 

SestlDi  (1). 

Bo«i(2). 

Mingloli  (3). 

Paparelli. 

Water 

10.77 
25.69 

8.66 
22.36 
28.64 

3.98 

12.779 

13.837 

6.174 

60.999 

12.97 
13.61 

7.90 
31.91 
28.82 

4.78 

24.125 
17.425 

12.000 

Fatty  substance 

11.467 

Azotized  matter 

9.717 

Kon-azotized  matter 

27.678 

Cellulose . 

37.047 

Ashes 

6.156 

2.100 

(1-2-3.)  For  Mr.  Sestini,  we  have  taken  the  average  of  two  of  his  analyses;  the  same 
for  Mr.  Kossi.  As  to  M.  Mingioli,  we  compare  onl^'  the  average  of  the  results  which  he 
has  obtained  with  oil  cakes  coming  out  of  the  ordinary  press,  oecause  we  have  operated 
upon  oil  cakes  of  saive  origin.  The  author  has  employed  as  solvents  either  sulphide  of 
carbon,  or  ether,  but  as  we  nave  used  the  former,  we  have  compared  the  results  which  he 
h&H  obtained  with  that  one. 

In  comparing  the  immediate  analyses  of  the  oil  cakes,  we  shall  refer 
especially  to  the  rates  of  fatty  substance.  A  glance  over  the  preceding 
table  informs  us  as  to  the  great  variability  met  with  in  the  quantities  of 
fatty  substance  found  by  the  diflferent  chemists. 

M.  Petermann,  with  25.69  per  cent,  presents  the  greatest  quantity;  then 
comes  M.  Mingioli,  whose  rate  is  also  very  high  at  7.425  per  cent. 

The  rates  found  by  MM.  Sestini  and  Rossi  are  nearest  ours;  but  we  still 
hold  that  these  quantities  are  very  variable,  owing  to  the  imperfect 
machines  and  erroneous  methods  yet  employed  to-day  in  the  extraction 
of  the  oil. 

In  the  meantime,  it  must  be  considered  that  however  rationally  the 
mechanical  forces  may  be  employed  for  the  extraction  of  the  oil  from  the 
oil  cakes,  there  always  will  remain  a  certain  quantity  which  can  be  drawn 
out  only  through  chemical  agents. 

The  quantity  of  azotized  matter  met  with  by  us  is  larger  than  that  of 
all  the  others.  This  measurement  has  a  great  importance  with  respect  to 
the  alimentation  of  live  stock  and  manuring. 

Following  is  the  comparative  table  of  the  analysis  of  the  ashes  from  the 
oil  cakes: 


ComparcUive  Table  of  tlie  Analysis  of  the  Ashes  from  Olive  Oil  Cakes. 


Bodies  Mkasubisd. 


Petermuin. 

Sofltiui. 

R088l. 

28.25 

6.685 

11.93 

6.89 

8.567 

8.98 

8.80 

6.824 

4.91 

21.83 

3.114 

6.95 

1.07 

2.638 

2.44 

7.82 

23.702 

19.67 

4.15 
20.35 

4.628 
6.016 

40.00 

0.83 

0.314 

Paparelli. 


Potash 

Soda 

Phosphoric  acid 

Lime 

Magnesia 

Oxide  of  iron  and  alumina 

Sulphuric  acid 

Silicic  acid 

Chlorine 


28.942 
6.279 
9.447 

22.953 
1.121 
4.406 
1.694 

26.190 
0.068 


From  this  table  may  be  seen  clearly  that  the  analysis  which  agrees  the 
most  with  ours  is  that  of  M.  Petermann.    The  variations  between  these 
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two  analyses  and  those  of  MM.  Rossi  and  Sestini  are  too  great;  such  small 
quantities  of  potash  and  lime  cannot  be  admitted,  nor  those  too  large  of 
oxide  of  iron  and  alumina.  In  fact,  the  analysis  of  the  ashes  of  olives 
enlightens  us  on  this  point. 

Other  analyses  in  this  connection  may  establish  within  what  limits  these 
figures  may  vary;  for  the  moment  it  may  be  said  that  the  quantities  of 
potash  and  of  phosphoric  acid  in  the  oil  cakes  equal  those  of  manure,  and 
they  are  therefore  very  available  for  the  manuring  of  the  olive  itself. 


vn. 

OTiTMATB  AND  ABODE  OF  THE  OLIVE. 

According  to  De  Noisette,  the  olive  does  not  grow  beyond  the  terrestrial 
zone  comprised  between  the  25th  degree  and  43d  degree  (no  further  than 
the  45th  degree)  of  north  latitude,  and  between  the  15th  degree  and  33d 
degree  of  west  longitude,  according  to  Tavanti;  zone  which  Bonalumi, 
quoted  by  Cappi,  thus  poetically  describes: 

"  The  olive  with  its  velvety  zone  of  pale  green,  stamps  upon  the  surface 
of  the  globe  the  sweetest  of  all  the  Cistemeriche  (Cistineae) — ^the  line  of  the 
fifteen  Celsia  which  passes  through  so  much  poetical  scenery  by  land  and 
by  sea.  That  line  which  detaches  itself  from  the  southern  isles  of  Japan, 
grazes  the  headlands  of  Corea,  cuts  by  the  middle  the  Celestial  Empire,, 
KinghisiaTurkistan,  and  the  Caspian  Sea,  ascends  and  greets  the  prophetic 
summits  of  Lebanon,  glides  down  the  valleys  of  Anatolis  by  way  of  Smyrna,, 
crosses  the  Grecian  Archipelago,  enters  the  most  delightful  Arcadia,, 
traverses  the  Adriatic  and  the  flowery  hills  of  the  Aino,  skirts  the  incom- 
parable coast  of  Liguria,  and  dies  away  at  the  foot  of  the  Pyrenees." 

From  the  west  of  Europe  and  Portugal  it  is  lost  in  the  ocean. 

The  special  conditions  of  place  and  exposure  favorable  to  the  olive,  and 
which  exist  in  the  above  zone,  are  the  hills  slightly  inclined  towards  the 
sea,  those  with  a  ^ood  exposure,  places  bathed  by  the  placid  waves  of  lake?, 
which  are  a  contmual  source  of  gentle  heat  during  winter,  or  again,  the 
mountain  summits,  where  it  is  protected  from  the  severe  northern  winds. 

The  olive,  says  Agostino  Gallo,  does  not  fruit  unless  set  out  in  a  warm 
location  on  a  mountain  or  hill,  or  at  their  foot,  and  always  on  the  eastern 
or  southern  slope.  Excessive  heat  and  intense  cold  are  contrary  to  its 
welfare.  Indeed,  it  is  not  found  in  Africa  beyond  Mount  Atlas,  and  Hum- 
boldt observed  in  various  parts  of  South  America,  as  did  Poiteaux  at  San 
Domingo  and  Cayenne,  that  where  the  olive  can  grow  in  those  countries 
they  never  come  into  bearing. 

To  summarize,  the  Oleo  europaea  (European  olive)  is  found: 

In  Oceania:  Southern  Australia,  and  Island  of  Java,  near  Batavia. 

In  the  Americas:  Chili,  Peru,  plateau  of  Mexico,  Guadalupe,  Hayti, 
Cayenne,  Florida,  Louisiana,  Texas,  but  more  extensively  in  California, 

In  Asia:  Asia  Minor,  Mount  Giacourdagh,  in  northern  Syria,  Mount 
Sindjar,  in  Mesopotamia  (now  Kurdistan),  Valley  of  Sefirud,  in  northern 
Persia,  Mount  Akadar,  in  the  Province  of  Maskat,  at  the  southeast  of  the 
Arabic  Peninsula. 

In  Africa:  Egypt,  Tripoli,  Tunis,  Algeria,  Morocco,  Canary  Isles,  regions 
below  the  Austral  Mountains,  of  Nubia,  as  far  as  the  Red  Sea,  and  a  few 
places  on  the  Island  of  Reunion. 
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In  Europe:  Nearly  all  the  Mediterranean  coasts  and  Portugal. 

Some  people  believe  that  the  olive  should  be  raised  near  the  sea.  Ex- 
perience, however,  has  demonstrated  that  this  is  not  the  case,  since  the 
olive  grows  and  fructifies  perfectly  well  in  the  interior  of  continents  and  at 
the  greatest  distance  inland.  It  is  mostly  found  in  the  vicinity  of  the  sea,, 
because  there  it  meetp  a  temperature  more  uniform  and  favorable  to  its^ 
welfare.  It  grows  and  bears,  as  a  rule,  in  higher  localities  than  the  vine,, 
but  lower  than  the  chestnut  tree,  and  does  best  in  the  region  of  the  fig  and 
the  almond  tree. 

The  olive  begins  to  grow  when  the  temperature  reaches  about  53.6  degrees^ 
Fahrenheit,  and  blossoms  at  64.4  degrees,  or  66.2  degrees  Fahrenheit.  A 
temperature  of  23  degrees  Fahrenheit,  followed  by  a  quick  thaw  caused  by 
the  sun,  is  enough  to  make  it  perish  entirely.  With  a  lower  temperature,, 
but  not  followed  by  a  sunny  dav,  it  does  not  suffer  as  much,  being  able  to- 
withstand  a  cold  of  about  14  degrees  Fahrenheit.  It  is  not  much  Jiurt 
either  by  a  low  temperature  followed  by  sunny  weather,  if  its  exposure  be^ 
such  as  not  to  receive  directly  the  rays  of  the  sun  at  morning. 

It  is  not  so  mucfh  the  frost  that  injures  the  olive,  as  the  sudden  transition 
from  cold  to  heat  and  the  quick  return  of  frosty  weather,  which  are  Ob- 
greatest  enemies,  as,  for  instance,  when  the  snow  covering  its  branches 
melt«  partly  under  the  influence  of  the  sun,  to  be  congealed  again  at  the^ 
approach  of  night.  At  11.6  degrees  Fahrenheit,  not  only  the  leaves  perish,, 
but  also  the  stem  and  the  roots  that  are  close  to  the  surface. 

A  frost  of  equal  intensity  is  more  fatal  to  the  olive  in  the  spring  than  in 
the  winter,  because  in  the  spring  the  plants  have  entered  into  the  period 
of  vegetation,  and  their  tender  buds  are  liable  to  be  destroyed.  Cold 
weather,  with  an  atmosphere  loaded  with  vapors,  is  more  harmful  than  with 
a  dry  atmosphere;  and  this  is  why,  with  the  same  degree  of  cold,  the- 
olives  of  the  lowlands  (because  surrounded  by  an  atmosphere  full  of  vapors)- 
undergo  more  damage  than  those  situated  on  the  hills.  It  has  been  noticed 
that  frost  injures  the  weak  and  debilitated  olive  plants  sooner  than  the^ 
robust,  other  things  being  equal.  The  herbaceous  vegetation  is  first  disor- 
ganized, then  the  branchlets,  the  branches  next,  and  last  of  all  the  trunk. 

The  greatest  peril,  then,  lies  in  the  intensity  of  the  frosts,  the  persistent 
"humidity  of  the  atmosphere,  and  the  rapidity  of  the  thaw.  Indeed,  after 
the  rapid  thaw  of  1709,  two  days  of  sharp  frost,  with  a  temperature  of  8.6- 
degrees  Fahrenheit,  were  sufficient  to  kill  nearly  all  the  olives  from  Perpig- 
nan  to  Nice,  and  to  damage  a  great  number  between  Nice  and  Genoa,  and 
between  Genoa,  Pietrasanta,  and  Piorabino.  In  the  winter  of  1846-47, 
the  thermometer  registered  8.6  degrees  Fahrenheit  in  the  neighborhood  of 
Florence,  and  as  low  as  4  degrees  Fahrenheit  for  about  a  quarter  of  an  hour 
in  1849.  It  recorded  only  12.2  degrees  Fahrenheit  on  the  ninth  of  De- 
cember, 1871,  at  Florence,  in  the  upper  Val  d'Amo,  in  the  valleys  of  the 
Elsa,  in  Chianti,  in  the  vallevs  of  the  pistoian  Ombrone,  and  elsewhere,, 
and  from  19.4  degrees  to  14  degrees  Fahrenheit  on  the  Pisan  hills. 

There  was  a  great  loss  of  olives  on  these  occasions,  but  a  great  number 
which  thawed  gradually  under  the  action  of  the  rain  or  in  cloudv  weather, 
were  not  badly  damaged,  except  in  the  higher  branches,  ana  a  few  in 
the  lower  part  of  the  tree!  In  the  winter  of  1879-80,  a  great  quantity 
of  plants  were  again  almost  wholly  destroyed  or  killed  by  frost  in  the 
same  localities.  All  the  damage,  however,  was  not  caused  by  the  thaw; 
in  the  latter  instance,  it  was  also  brought  about  by  the  aridity  of  the  soil, 
which  had  been  very  dry  for  a  long  time,  as  was  shown  hy  the  scarcity  of 
water  in  the  rivers,  which  kept  frozen  for  several  days.  The  plants  were 
burnt,  deprived  of  moisture  internally  and  sufiocated  externally  by  the 
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extremely  low  temperature.  During  the  month  of  December,  1883,  on  the 
other  hand,  there  was,  instead  of  a  thaw,  an  unexpected  frost  following  a 
very  mild  and  humid  temperature,  which  damaged  the  tops  and  fruit  of  tne 
adult  plants,  and  killed  a  large  quantity  of  young  ones,  because  we  had 
had  for  a  long  time  warm  weather  and  copious  rains,  and  the  plants  were 
caught  in  full  vegetation. 

To  offset  its  extreme  sensitiveness,  the  olive  possesses  great  vital  power 
in  its  roots,  which  always  live,  though  the  tree  be  dead;  and  this  is  the 
reason  why  the  olive  is  never  lost,  as  even  after  the  trunk  has  been  cut  off, 
the  roots  throw  up  new  shoots,  from  one  of  which  may  be  obtained  the 
young  plant.  It  is  to  be  recommended,  nevertheless,  not  to  plant  the  tree 
in  regions  exposed  to  extremes  of  cold  or  heat,  as  it  suffers  equally  from 
both. 

It  seems  certain  that  the  olive  can  withstand  without  grave  injury  a  tem- 
perature of  19.4  degrees  or  17.6  degrees  Fahrenheit,  provided  it  lasts  not 
longer  than  a  few  days;  at  the  same  time  it  can  live  and  fruit,  without 
harm,  in  a  temperature  of  104  degrees  and  107  degrees  Fahrenheit,  in  the 
height  of  summer.  Caruso  very  properly  says  that  meteorology  applied  to 
agriculture  is  yet  in  its  infancy;  we  know  nothing  positive  about  tne  true 
temperature  required  by  plants,  both  as  regards  the  air  in  which  the  stems 
and  leaves  live,  and  the  ground  into  which  they  extend  their  roots.  The 
researches  made  in  that  direction  are  quite  recent  and  limited  to  a  few 
countries,  nor  do  they  relate  to  all  the  plants  in  the  dominion  of  rural 
economy.  They  do  not,  therefore,  throw  enough  light  upon  the  subject  to 
enable  us,  at  present,  to  draw  up  sure  rules. 

This  branch  of  scientific  researches  is  steadily  progressing,  and  views  as 
a  praiseworthy  example  those  recently  made  in  the  garden  of  R.  Tuscan 
Society  of  Horticulture  of  Florence  by  Prof.  Ferdinando  Meucci. 

I  reproduce  here  nearly  the  whole  of  an  article  on  "  The  variations  of 
cold  during  the  night,"  published  in  the  Bulletino  of  the  R.  Tuscan  Society 
of  Horticulture  of  August,  1876: 

"There  is  no  doubt  but  the  study  of  the  nightly  cold  is  of  the  utmost 
importance  in  meteorology  applied  to  agriculture  and  horticulture.  The  in- 
tensity of  cold  diminishes  by  degrees  as  one  rises  to  a  certain  height;  hence 
it  is  that  in  clear  nights  the  increase  of  the  temperature  is  in  proportion 
to  the  altitude.  Pictet,  in  1778,  Six,  in  1784,Marcet,  in  1837,  Bravais  and 
Lottin,  in  Lapland,  in  the  winter  of  1838-39,  and  Plantamour,  at  Geneva, 
in  1847,  all  bestowed  their  attention  upon  the  study  of  this  phenomenon. 
At  the  end  of  1860,  Professor  Martins  began  a  series  of  observations  on  this 
subject,  at  Montpellier,  placing  several  thermometers  at  various  heights, 
from  the  lowest  part  of  the  botanical  garden  up  to  the  top  of  the  belfry  ot 
the  cathedral  of  that  city;  that  is  to  say,  from  two  inches  to  one  hundred 
and  sixty-two  feet  above  the  ground.  There  were  marked  differences  in 
temperature  on  clear  nights,  while  he  could  hardly  distinguish  any  when 
the  sky  was  cloudy.  In  fact,  he  found  out,  by  taking  the  average  of  all 
the  clear  nights  for  a  whole  year,  that  the  mean  increase  of  temperature  had 
been  9.46  degrees  Fahrenheit  for  a  height  of  one  hundred  and  sixty-four  feet, 
while  for  the  cloudy  nights  it  had  not  exceeded  1.92  degrees  Fahrenheit 
Ijeaving  aside  the  yearly  average,  and  taking  up  the  study  of  the  phenom- 
enon for  the  months  of  December,  January,  and  February,  during  which 
the  cold  is  more  intense,  we  shall  find  the  confirmation  of  the  same  law. 
During  one  winter  at  Montpellier,  where  the  temperature  was  32  degrees 
Fahrenheit,  a  difference  in  height  of  one  hundred  and  sixty-four  feet 
showed  a  change  of  8.46  degrees  Fahrenheit  on  clear  nights,  and  only  2.64 
degrees  Fahrenheit  on  cloudy  nights.    But  the  increase  of  temperature  ia 
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not  at  all  uniform,  it  being  greater  near  the  ground  than  higher  up;  indeed,  it 
was  observed  (always  on  clear  winter  nights)  that  the  difference  was  of  2.37 
degrees  Fahrenheit  between  two  inches  and  six  and  one  half  feet,  nearly,  from 
the  ground,  of  0.57  degrees  Fahrenheit  between  thirteen  and  twelve  hun- 
dredths and  nineteen  and  sixty-eight  hundredths  feet,  of  3.71  degrees  Fah- 
renheit between  nineteen  and  sixty-eight  hundredths  and  eighty-three  and 
thirty  hundredths  feet,  and,  lastly,  of  only  1.89  degrees  Fahrenheit  between 
eighty-five  and  thirty  hundredths  and  one  hundred  and  sixty-four  feet. 
Summing  up  all  the  clear  and  cloudy  nights  for  the  winter,  Professor  Mar- 
tins ascertained  that  the  increase  in  the  nightly  temperature  at  Montpellier 
was  7  degrees  Fahrenheit  per  sixteen  feet  five  inches,  or  about  0.072  degrees 
Fahrenheit  per  three  feet  three  and  one  third  inches,  at  the  greatest  eleva- 
tion, while  in  the  first  nineteen  feet  eight  and  one  third  inches  from  the 
ground  there  was  an  increase  of  3.43  degrees  Fahrenheit,  that  is  to  say, 
0.61  degrees  Fahrenheit  for  every  three  feet  three  and  one  third  inches. 
The  conclusions  to  be  drawn  from  these  facts,  to  the  advantage  of  agricult- 
ure and  horticulture,  are  worthy  of  much  consideration.  These  facts  ex- 
plain to  us  why,  in  colder  winters,  the  more  delicate  trees  and  shrubs  are 
injured  in  their  lower  branches,  which  are  near  to  the  ground,  and  why  it 
is  colder  at  the  foot  of  a  hill  than  up  its  sides  or  at  its  summit.  Professor 
Martins  recalls,  in  this  connection,  the  two  disastrous  winters  of  1855  and 
1870.  At  Montpellier,  in  1855,  there  were  fifty-three  days  of  frost,  the  month 
of  March  included,  and  the  thermometer  fell  down  to  0.4  degrees  Fahrenheit 
at  the  lowest  part  of  the  botanical  garden.  In  1870  there  were  sixty- 
seven  frosty  days,  and  the  thermometer  fell  down  to  3.38  degrees  Fahren- 
heit. During  these  two  winters  all  the  olives  in  the  plain  between  Nimes 
and  Montpellier  perished,  down  to  the  roots,  while  those  situated  in  higher 
locations  remained  unhurt.  The  same  happened  to  the  laurels,  which 
are  set  out  on  a  hillside  in  the  botanical  garden;  those  planted  high  up 
were  saved,  those  planted  lower  down  perished.  The  vines  even  were 
caught  by  the  frost  in  the  lower  parts  of  the  plain,  but  did  not  suffer  at  all 
on  the  hills.  We  also,  unfortunately,  have  witnessed  analogous  occur- 
rences during  the  memorable  winter  of  1872,  when  such  a  large  number  of 
vines  were  destroyed  in  Tuscany,  not  to  speak  of  the  olives  nor  of  so  many 
other  plants  cultivated  for  profit  or  pleasure.  Let  us,  finally,  call  the  atten- 
tion of  our  readers  to  the  remark  which  Professor  Martins  deems  useful  to 
make  at  the  end  of  his  letter: 

*'  *A  few  agriculturists  and  horticulturists,'  says  he,  *  attribute  exclusively 
to  the  humidity  of  the  air  the  damages  sufiered  by  the  various  plants  in 
the  lower  and  more  depressed  places,  but  this  humidity,  manifested  by 
fogs  or  mists  close  to  the  earth,  is  precisely  the  result  of  the  decrease  in 
temperature  at  a  short  distance  from  the  ground.  Its  influence  will  cer- 
tainly be  added  to  the  action  of  the  cold,  and  may  render  it  still  more 
deadly;  but  it  cannot  be  said,  however,  that  humidity  is  the  efficient  cause 
of  the  damages  which  horticulture  laments.'  "* 

The  altitude  in  which  the  olive  tree  can  live  differs  according  to  the  dif- 
ferent regions  where  it  is  cultivated.  Generally  in  the  central  regions  of 
Italy  seldom  it  goes  beyond  one  thousand  six  hundred  and  forty  feet  above 
the  sea  level,  in  the  basin  of  the  Iseo  and  Garda  Lakes  the  extreme  limit 
being  at  one  thousand  four  hundred  and  seventy-eight  feet,  and  in  Sicily 
reaching  as  far  as  two  thousand  three  hundred  feet,  but  Professor  Aloi  says 
that  in  the  center  of  Sicily  he  has  found  olive  trees  in  full  vegetation  at  an 
altitude  of  two  thousand  six  hundred  feet  above  the  sea  level. 

*  From  a  letter  by  Professor  Ch.  Martins,  in  the  Journal  cCAgrictiHure  pratique^  of  Paris. 
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In  the  maritime  region  of  Sicily,  in  the  extreme  southern  part  of  Sar- 
<iinia,  in  Calabria,  and  in  Salento  (terra  d'Otranto),  often  the  olive  trees 
suffer  by  dryness  and  aridity.  On  the  contrary,  they  thrive  well  in  the 
•middle  zone,  called  in  Sicily  mezzalina  (composed  of  hills,  high  flats,  and 
hill  slopes),  above  three  hundred  to  two  thousand  five  hundred  feet  of 
altitude.  Higher  up  in  the  mountainous  zone,  they  thrive  less,  because  of 
the  cold,  and  reach  a  lower  height.  Above  three  thousand  two  hundred 
feet,  the  cultivation  ceases  on  the  southeast  side  of  the  Mongibello;  after 
two  thousand  seven  hundred  and  thirteen  feet,  in  the  garden  of  the  ex-con- 
vent of  S.  Maria  del  Bosco,  of  Caletamauro  (province  of  Salerno) ;  above 
two  thousand  five  hundred  feet,  at  S.  Mauro  Castelverde,  beyond  the  Mado- 
nic  (Province  of  Palermo). 

In  Terra  di  Bari,  Capitanata,  in  the  Abruzzi,  in  the  rest  of  Sardinia,  and 
in  the  lower  part  of  Corsica,  in  Campania,  in  the  Principati,  in  Molise,  and 
Benevantano,  in  Basilicata,  and  southern  Lazio,  the  olive  tree  can  be  cul- 
tivated as  far  as  one  thousand  six  hundred  and  forty  to  one  thousand  eight 
hundred  feet  of  altitude;  at  one  thousand  four  hundred  and  twenty  feet  it 
■can  be  seen  at  Solofra  (Principato  Ulteriore)  on  a  hill  exposed  to  the 
south.  Above  these  limits  its  life  is  not  thrifty  and  its  production  is  casual. 
Near  Solofra,  on  the  hill  of  Turci  (well  sunned  and  sheltered),  the  olive 
tree  may  be  seen  at  about  one  thousand  nine  hundred  and  sixty  feet  of 
altitude,  but  it  has  a  sickly  appearance. 

In  Liguria,  Tuscany,  Marcne,  in  the  rest  of  Lazio,  Umbria,  in  the  Illy- 
Tic  Peninsula,  and  about  the  Lakes  Maggiore,  Garda,  Iseo,  and  Como,  the 
limits  in  altitude  for  the  cultivation  of  the  olive  tree  stop  according  to  the 
localities  at  from  six  hundred  feet  to  one  thousand  six  hundred  feet.  In 
«ome  of  these  places  the  olive  tree  may  vegetate  at  greater  heights — at  one 
thousand  six  hundred  and  fifty,  and  even  one  thousand  nine  hundred  feet; 
but  there  it  does  not  thrive  and  produce  enough  to  exclude  the  cultivation 
of  other  plants.  For  instance,  on  the  hills  well  exposed  of  Pesaro,  lesi, 
Amona,  and  Valpolicella  (Verona),  there  can  be  seen  a  few  olive  trees 
mixed  with  other  cultivations,  on  which  the  agriculture  chiefly  depends. 

From  the  foregoing,  it  appears  that  all  Italy  (the  great  valley  of  the  Po 
and  the  elevated  portions  of  the  mountains  excepted)  is  included  in  the 
■geographical  and  altitudinal  limits  of  the  olive  tree.  From  Nice  to  Genoa 
and  Pisa,  from  Naples  to  Paola  and  Reggio  of  Calabria,  it  occupies  all  the 
slopes  of  the  Apennines  to  an  altitude  that,  from  nine  hundr^  feet  in  the 
localities  less  temperate,  reaches  two  thousand  nine  hundred  feet  in  the 
warmer  regions.  On  the  opposite  Adriatic  and  lonio  slopes,  the  tree  of 
Pallas  can  only  be  seen  near  Rimini,  San  Marino,  Montescudo,  Verruc- 
-chio,  and  San  Leo.  From  these  points,  still  keeping  at  an  altitude  but 
little  lower  of  the  coast  of  the  Tyrrhenum,  it  goes  without  serious  inter- 
ruptions to  Ancona,  Fermo,  Terano,  Pescara,  Vasto,  Bartella,  Bari,  Lecce, 
Otranto,  Taranto,  Cotrone,  and  Reggio  Calabria.  In  Sicily  the  olive  tree 
rises  from  the  sea  as  far  as  up  to  three  thousand  two  hundred  and  twenty- 
-eight  feet;  from  two  thousand  five  hundred  and  seventy-two  feet  in  Sar- 
dinia; from  two  thousand  two  hundred  feet  in  Corsica. 
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vm. 

VEGETATION  AND  LIFE  OP  THE  OLIVE  TREE. 

The  olive  tree  left  to  itself  in  uncultivated  lands,  grows  verv  slowly,  rises 
but  little  from  the  ground,  assumes  the  appearance  of  a  shruD  rather  than 
that  of  a  tree,  puti  forth  few  leaves,  seldom  bears  fruit,  and  its  berries, 
having  very  little  pulp,  make  an  oil  of  inferior  quality.  On  the  contrary, 
when  the  plant  is  cultivated  according  to  the  soil  and  the  climate  where  U 
is  developing,  not  only  at  times  becomes  a  tree  of  fine  appearance,  but  also 
majestic,  and  with  a  top  of  extraordinary  circumference.  When  becoming 
old,  its  trunk  putrifies  in  many  parts,  and  by  these  ravages,  in  the  progres- 
sion of  years,  it  becomes  empty,  and  yet  a  few  thin  wooden  fibers  adhering 
to  the  bark  suffice  not  only  to  give  it  a  lease  of  life  for  many  years  to  come, 
but  to  make  it  3deld  fruit  regularly. 

At  its  feet,  where  the  trunk  is  united  to  the  roots,  it  develops  in  the 
large  roots  certain  ovoidal  swellings,  provided  with  germs,  from  which 
suckers  or  shoots  come  forth  when  the  tree  is  in  full  vegetation.  In  sum- 
mer time  any  one  may  have  noticed  in  the  grown  up  trees  these  swellings, 
which  are  commonly  known  by  the  name  of  eyes  or  ovules,  which  perform 
the  part  of  the  seed  in  the  reproduction  of  the  plant.  When  the  latter  has 
been  destroyed  by  the  frost  or  by  age,  it  is  evident  that  these  ovules  or 
eyes  put  forth  the  shoots,  and  the  stronger  ones  become  new  trunks. 

It  IS  observed  by  Tavani  that  the  neck  of  the  olive  tree  is  often  of  such 
dimension  that  it  may  be  attributed  only  to  a  disease.  It  is  known  that 
these  monstrosities  do  not  exist  in  the  olive  groves  cultivated  in  Chili,  nor 
in  those  of  Palestine;  in  the  latter  country,  because  it  is  there  indigenous; 
in  the  first  one,  because  it  finds  there  the  conditions  favorable  to  its  vegeta- 
tion and  a  new  home.  Besides  a  portion  of  this  neck  is  often  due  to  the 
iniuries  to  which  the  olive  tree  is  exposed,  because  of  the  depression  of  the 
adjacent  ground;  consequently  these  necks  are  more  extended  in  that 
direction  to  the  trees  cultivated  on  the  hills  than  to  those  of  the  plains. 

The  roots  of  the  olive  tree  issue  from  the  neck  and  descend  in  the  ground 
under  various  inclinations  and  with  diflferent  ramifications.  In  some  cases 
they  consist  in  a  mother  root,  normal  to  the  soil  or,  as  they  say,  a  main 
root,  which  originates  many  very  thin  and  capillary  rootlets;  in  other  trees 
there  can  be  seen  only  radicles  more  or  less  horizontal,  all  issuing  from  the 
neck,  subdivided  into  smaller  ones  and  these  into  others,  and  so  on  to  the 
smallest.  Seldom  roots  of  this  double  species  may  be  seen  connected 
together;  we  will  see  hereafter  for  what  reasons  these  different  circum- 
stances are  happening. 

The  dimensions  of  the  roots  depend  from  the  strength  of  the  tree  and 
from  the  facility  of  penetration  offered  by  the  soil.  There  have  been  seen 
superficial  roots  having  a  length  of  thirteen  feet  by  three  inches  and  more 
of  diameter.  Their  ligneous  substance  is  whitish  with  a  tendency  to  yel- 
low, and  in  regard,  especially  of  the  mother  roots,  to  the  merit  of  hard- 
ness, durability,  and  uniformity,  they  add  that  of  being  unalterable  to 
the  action  of  the  insects.  It  was  perhaps  for  this  reason  that  the  Greek 
sculptors  preferred  it  to  represent  tne  images  of  the  gods. 

The  trunk  of  the  olive  tree  has  ite  basis  on  the  neck,  and  ite  apex  at  the 
origin  of  the  branches.  Ite  elevation,  ite  diameter,  the  number  and  the 
disposition  of  these  branches  are  all  accidental  circumstences  depending 
from  the  conditions  of  the  exposition  of  the  tree  and  the  mode  of  ite  culti- 
vation. 
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In  its  first  development  the  olive  tree  has  a  smooth  bark,  ash-colored 
outside,  light-green  inside;  its  liber  (the  part  lying  next  to  the  stem),  is 
white  and  tender,  the  fiber  compact,  the  medullar  substance*  granu- 
lated and  dense. 

The  grown  up  olive  tree  has  the  epidermis  brown,  unequal,  marked  with 
cracks;  the  wood  is  reddish,  resinous,  brittle,  knotty,  oily,  speckled,  and 
combustible  with  equal  facility  both  when  green  and  dry.f  The  diseases, 
the  injuries  from  animals  or  from  the  seasons,  a  neglected  cultivation,  etc., 
alter  its  conic  truncated  form,  and  often  reduce  it  to  such  extreme  irregu- 
larity as  to  hasten  its  decline  and  death. 

Frequently  the  branches  issue  from  the  tree  at  the  pleasure  of  the  culti- 
vator, by  whom  they  are  excited  and  disposed,  and  by  whom  they  are 
removed  by  pruning;  from  these  prunings  grow,  two  by  two,  opposite  shoots, 
alternately  laid  crossmse.  The  olive  tree  in  its  natural  state  assumes  a 
regular  ramification. 

The  bark  adheres  more  to  the  wood  in  summer  than  in  winter;  in  the 
latter  season  it  can  be  easily  separated,  when  it  is  deadened  by  the  frost 
or  by  a  stroke  of  the  sun;  hence,  the  snow,  the  white  frost,  remain  on  it 
longer,  and  hence  the  more  serious  damages  of  a  hasty  or  careless  gather- 
ing of  olives. 

The  evergreen  leaves  of  the  olive  tree  are  renovated  like  in  the  other 
plants,  alternatively  from  two  to  three  years;  the  new  hasten  the  fall  of 
the  others,  which  before  falling  grow  yellow,  and  appear  on  the  branch 
two  by  two,  one  against  the  other,  the  two  superior  crossing  the  two  lower 
ones;  and  in  this  manner  issue  also  from  their  axils  the  new  small  boughs. 
The  ancient  writers  have  noticed  the  twisting  up  of  the  leaves,  by  which 
the  color  of  the  mass  of  the  branches  is  changed  from  silvery  gray  to  green 
gray;  they  hold  that  at  the  end  of  the  summer  it  was  a  sign  that  the  solstice 
was  terminated.  That  phenomenon  is  not  peculiar  to  the  olive  tree,  but 
common  to  other  plants,  as  it  is  noted  by  Vettori,  and  it  is  caused  by  the 
extreme  heat  of  those  days,  which  dries  in  such  a  manner  their  ribs  and 
leaves  that  they  turn  upside  down.  We  have  also  noticed,  both  in  sum- 
mer and  in  the  other  seasons,  that  an  identical  efiect  is  produced  by  a 
violent  and  long  wind  blowing  when  the  soil  is  rather  dry. 

The  leaves  of  first  development  appear  of  a  lighter  green  than  the  others. 
A  little  before  the  beginning  of  April  there  appear  in  the  axils  of  the  first 
leaves  greenish  excrescences  of  panicles,  sustained  by  a  common  peduncle; 
in  proportion  as  the  system  gains  in  consistence  and  growth,  these  round 
panicles  take  a  pyriform  shape,  where  can  be  seen  already  appendages  or 
stipules  turned  down;  this  is  the  bud  of  the  blossom  disclosing  in  June. 

The  disposition  of  these  bunches,  uniform  perhaps  in  the  native  land  of 
the  olive  tree,  is  not  identical  in  our  own  country;  on  the  contrary,  there 
are  irregularities  in  regard  to  the  number,  the  conformation,  the  age,  etc., 
of  the  buds  themselves. 

The  gems  of  the  first  leaves  have  not  the  envelopes  with  which  nature 
protects  them  from  the  injuries  of  the  storms  and  of  the  frost  as  other 
plants  of  the  glacial,  as  well  as  of  many  of  the  temperate  zones;  a  very 
interesting  character  that  shows  the  difference  between  the  olive  tree  of 
other  countries  and  that  of  our  own  climate. 

The  flower,  or  blossom,  develops  on  the  branches  of  the  preceding  year 
and  also  of  two  years,  immediately  after  the  awakening  of  the  spring  vege- 
tation; nay,  the  more  early  the  experts  notice  on  the  trees  the  apparition 

1^  The  pith  is  so  thin  that  Theophrastus  compared,  in  this,  the  olive  tree  to  the  box 
tree;  some  writers  even  attest  that  it  has  no  pith, 
t  This  peculiarity  has  often  occasioned  the  ourning  of  large  olive  plantations. 
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of  the  bloBSom,  the  more  abundant  they  expect  the  crop  to  be.  The  olives 
produced  from  the  flowers  first  expanded  are  the  most  certain  to  reach 
maturity,  the  second  less,  and  those  of  the  last  are  generally  lost. 

An  abundant  crop  is  indicated  by  the  trees  themselves,  that  is,  when 
they  are  vigorous  ana  are  covered  with  blossoms  from  the  top  down,  because 
on  the  extremities  of  the  higher  branches  the  flower-buds  are  generally 
scarce,  while  there  flourishes  the  development  of  the  wood;  consequently 
if  the- high  flower-buds  are  also  abundant,  it  is  logical  that  all  the  plant  be 
full  of  them.  Nevertheless,  the  hope  of  a  good  crop  may  disappear,  when 
the  arid  soil^  under  an  ardent  sun,  or  the  continued  rainy  and  the  cold  wind 
conjure,  dunng  the  blossoming  time,  against  the  success  of  the  fecundation. 

When  the  oUve  tree  finds  favorable  conditions  of  climate  and  soil,  it  is 
one  of  the  most  vigorous  plants,  and  can  even  compete  with  the  oak.  Pliny 
says  that  there  were  at  Luiterno,  in  the  Roman  Campania,  some  olive  trees 
planted  by  Scipio,  the  African,  two  hundred  and  fifty  years  before.  Extra- 
ordinary for  age  and  height  are  the  Saracen  olive  trees  of  Sicily,  some  of 
which,  says  Pasquale,  have  produced  as  high  as  fifty  bushels  of  olives,* 

The  trunk  of  one  of  those  trees,  near  Girgenti,  measured  twenty-six  feet 
four  inches  in  circumference  at  five  feet  nine  inches  from  the  ground.  In 
the  province  of  Cosenza  there  are  still  some  very  old  trees  which  are  said 
to  belong  to  the  times  of  Louis  d'Angio,  Grovernor  of  Calabria.  Some  of 
them  have  trunks  of  extraordinary  size,  empty  inside,  in  which  many  per- 
sons can  stand.  Thiebaut  de  Bernaud  describes  an  olive  tree  situated 
between  Villafrance  and  Nice,  which  was  already,  known  in  1815  to  be 
exceedingly  old,  whose  trunk,  at  three  feet  from  the  ground,  measures 
twenty  feet  six  inches  in  circumference.  One  near  Marseilles  is  mentioned 
by  Ceyreste,  which  is  thought  to  be  nine  hundred  to  one  thousand  years 
old,  and  so  gigantic  that  it  can  harbor  in  its  interior  twenty  persons;  and 
another  at  Tarascon,  on  the  top  of  a  hill,  with  branches  seventy  feet  long. 
It  is  asserted  by  Gasparina  that  he  has  seen,  near  Rocliano,  in  Corsica, 
olive  trees  fifty  feet  in  height.  Very  beautiful  and  fruitml  wild  olive  trees 
are  admired  at  Mount  Amiata. 

Repetti,  writing  of  Magliano,  Tuscan  Maremma«  mentions  the  gigantic 
olive  trees  spoken  of  by  the  naturalist  Giorgio  Sauti,  in  volume  two  of  his 
"A  trip  in  the  Province  of  Siena."  The  stem  of  this  tree  measured  thirty 
feet  in  circumference.    It  is  yet  standing. 

In  1853,  at  the  Fair  of  Paris,  there  was  exposed  the  trunk  of  a  wild 
olive  tree  of  Algeria,  thought  to  be  one  thousand  years  old. 

On  Tianosa  Island  (Tuscan  archipelago)  there  are  olive  trees  of  such 
immense  size  that  they  must  have  been  in  existence  before  the  cession  of 
the  island,  that  is  before  1600. 

It  is  related  by  Targioni  that  on  the  hills  of  Fiesole  there  was  an  olive 
tree  as  large  as  an  oak,  and  known  under  the  name  of  Michael  Angelo;  in 
fact,  that  property  belonged  to  the  Buonarotti  familv,  and,  according  to 
the  tradition,  that  tree  was  planted  by  Buonarotti  nimself.  The  same 
writer  speaks  of  another  olive  tree,  on  the  hills  of  Bagno  a  Ripoli,  off"  Can- 
deli,  supposed  to  have  been  planted  by  St.  Antoninus,  Archbishop  of 
Florence,  who  died  in  the  year  1445. 

Tgnazio  Lavaggi  advised  in  one  of  his  letters  to  visit  the  celebrated 
groves  of  olive  trees  near  Tivoli,  one  of  which,  and  very  likely  it  is  there 

*  Professor  Aloi,  however,  corrects  this:  "  I  have  ascertained  that  the  higher  production 
of  the  largest  olive  trees  of  Sicily  never  exceeds  two  hundred  and  sixty-four  gallons  of 
olives,  and  even  this  quantity  is  reached  very  seldom."    Consequently,  the  remark  of  Pas- 
quale seems  to  be  exaggerated. 
6" 
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Btill,  could  not  be  embraced  by  three  persons,  and  had  branded  on  its 
trunk  the  design  of  a  sword,  which  seemed  very  old. 

Professor  Caruso  writes:  "The  most  remarkable  olive  trees  I  have  seen 
are  situated  at  some  maritime  places  of  Sicily  (plain  of  Palermo  and  Mi- 
lazzo),  in  the  forest  of  Pertinicio,  on  the  coast  oi  the  £tna,  in  the  plains  of 
Syracuse,  in  Calabria  (plain  of  Palme),  and  in  Puglia  (Terra  d'Otranto). 
Their  majestic  appearance  is  justly  attributed  to  the  general  practice  of  the 
ancient  cultivators  of  those  regions  of  multiplying  the  olive  trees  with  the 
wild  species  gathered  in  the  woods,  and  grafting  them  very  high  from  the 
ground.  The  enormous  height  is  the  effect  of  the  olden  order  of  pruning 
the  trees  very  little  or  not  at  all,  so  that  they  grew  thick  and  confusedly, 
as  in  a  thick  wood,  forcing  the  branches  ;to  stretch  up  continually  in  search 
of  air  and  light.  This  is  the  reason  why  the  old  groves  of  the  plain  of 
Calabria,  at  about  one  mile  from  Palme,  have  the  appeiirance  of  long 
poles,  dressed  on  top  with  a  scarce  foliage  and  a  quantity  of  dried  leaves, 
which  make  a  striking  contrast  with  the  vigor  of  the  trees,  the  mildness  of 
the  climate,  and  the  fertility  of  the  soil." 

As  Bianchedi  writes:  "  We  are  not  permitted  to-day  to  see  the  celebrated 
forests  of  olive  trees,  under  which  rode,  in  1482,  Mann  Sannto,  nor  can  we 
see  the  town  of  Salo,  at  Gargano,  full  of  olive  trees,  which,  as  it  is  related 
by  Roga,  were  extolled,  in  1558,  by  Leandro  Alberti.  Of  that  large  and 
luxuriant  surface  there  remain  no  trace  to  day;  the  last  one*  was  admired 
by  many  some  twenty  years  ago,  on  Lechio  Island  or  Frati  Island."   *  *  * 


rx. 

TEMPBRATURB.t 


**  Trees,  like  all  other  bodies,  absorb  a  certain  degree  of  heat,  which 
serves  to  maintain  their  vigor  and  modifies  the  surrounding  temperature. 
Part  of  the  heat  of  a  tree  is  derived  directly  from  the  solar  rays  and  indi- 
rectly from  the  ground  warmed  by  the  same.  The  small  branches  absorb 
the  solar  heat  to  a  rather  great  extent,  and  that  is  why  their  temperature 
may  be  higher  than  that  of  the  surrounding  air.  Mauquenne  found  that 
the  upper  face  of  the  leaves  absorbs  more  heat  than  the  under. 

"  The  large  leaves  also  very  often  absorb  the  heat  better  than  the  small 
ones.  Trees  lose  at  night  the  heat  gathered  during  the  day.  In  woods, 
however,  the  tree  tops  constitute  an  obstacle  to  this  radiation;  hence  the 
night  temperature  is  somewhat  higher  in  the  interior  of  woods. 

"  To  the  purely  physical  phenomena  presented  by  the  air  and  the  ground, 
as  to  their  temperature,  are  added,  in  vegetables,  physiological  phenomena 
apt  to  modify  the  results  obtained. 

"  In  the  same  manner  that  life  develops  in  animals  a  heat  of  its  own, 
thus  there  is  produced  in  vegetables  a  certain  amount  of  heat,  although 
much  smaller.  In  animals  the  greatest  heat  is  developed  by  the  organs 
which  perform  their  functions  rapidly  and  continually.  So  in  vegetables, 
the  heat  is  more  perceptible  in  the  young  and  vigorous  parts,  and  where 
the  absorption  of  oxygen  and  emission  of  carbonic  anhyaride  are  greater, 
as  in  flowers  and  germinated  seed. 

*  Said  to  have  been  planted  by  St  Francis  at  the  beginning  of  the  thirteenth  century. 
t  Caneyari:  Agrieoltura  Italiana,  fasc,  February,  1883. 
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"Plants  give  organic  products  in  which  is  found  part  of  the  vital  force 
given  them  by  the  sun  in  the  form  of  light  and  heat,  and  put  this  force  at 
the  disposition  of  animals  which  seek  it  under  the  form  of  food ;  for  the 
same  reason,  part  of  it  is  consumed  by  the  vegetables  themselves,  especi- 
ally when  performing  some  of  the  acts  relating  to  the  conservation  of  the 
species.  Seeds  in  germination,  flowers,  principally  at  the  time  of  fecunda- 
tion, fruits  during  maturation,  absorb  oxygen  and  develop  carbonic  anhy- 
dride in  rather  large  quantities;  then  they  develop  heat.  In  the  wood  and 
leaves  these  same  effects  are  produced  with  greater  slowness,  and  during 
the  day  they  are  hindered  by  the  inverse  effect  which  accompanies  the 
work  of  assimilation,  as  also  by  the  important  quantity  of  heat  necessary 
for  the  transpiration. 

"  De  Lamark  and  De  Candolle  were  among  the  first  to  point  out  the 
development  of  heat  at  the  time  of  emission  of  pollen  in  the  arum  (wake- 
robin).  Van  Brek,  Murray,  Bergama,  Saussure,  and  Mulder  have  found 
that  the  same  phenomenon  takes  place  in  many  other  plants,  although  in 
a  lesser  degree.  Thus,  according  to  Saussure,  there  is  only  an  increase  of 
.9  of  a  degree  Fahrenheit  in  the-flower  of  the  Bignonia  radicans  (trumpet- 
flower),  .9  of  a  degree  Fahrenheit,  also  in  that  of  the  pumpkin,  and  2.70 
degrees  Fahrenheit,  in  that  of  the  Polyanthes  tuherosa  (tuberose) ;  in  that 
of  the  Cactus  grandijlorus^  the  increase  is  only  a  fraction  of  a  degree.  A 
strong  development  of  heat  is  produced,  on  the  contrary,  during  the  flow- 
ering of  the  Aroideae,  Arum  maculatum  italicum  (common  wake-robin  or 
cuckoo  pint),  Dracunculus  (dragon),  Colocasia  odorata,  Ccdla  aethiopica 

ilily  of  the  Nile),  Caladium  viviparum  pinnatum,  in  which,  according  to 
lie  observations  of  Saussure,  Brogmart,  Vrolik,  De  Vriese,  Van  Beek  and 
Bergma,  Goppert,  Freviranus,  Gartner,  there  is  an  augmentation  varying 
firom  10  degrees  to  20  degrees  (18  degrees  to  36  degrees  Fahrenheit).  The 
indicated  effects  are  more  noticeahle  in  the  male  organs  than  in  the  female. 

**  Generally  outside  the  fecundation  (the  vital  act  par  excellence)  the  heat 
developed  by  vegetables  is  so  feeble,  and  is  produced  so  slowly  as  to  influ- 
ence only  in  a  manner  nearly  imperceptible  their  temperature,  which 
depends  then  almost  entirely  on  that  of  the  air  and  of  the  ground.  The 
temperature  of  the  soil  determines  the  temperature  of  the  roots,  which  in 
turn  influences  that  of  the  trunk  by  means  of  the  ascending  sap.  The 
temperature  of  the  aerial  parts  of  vegetables  is  determined  by  the  radia- 
tion and  the  evaporation  of  the  leaves. 

"Among  the  first  experiments  made  with  precision  on  the  temperature 
of  trees,  may  be  reckoned  those  of  Pictet  and  Maurice,  performed  on  the 
chestnut  tree  fix)m  1796  to  1800.  Rameaux  afterwards  obtained  diverse 
results. 

"  To  the  first  therrao-electrical  observations  made  upon  the  temperature 
of  vegetables,  belong  those  of  Dutrochet.  He  found  that  plants  and  all 
their  vegetative  organs,  as  the  leaves,  young  branches,  and  roots,  have  on 
an  average  an  ambient  temperature  (Knop). 

"The  conclusions  to  be  drawn  from  the  best  observations  made,  are  the 
following:  The  heat  is  nearly  null  in  the  trunk  of  trees;  this  heat  is  derived 
first  from  the  air,  then  from  the  ground.  As  the  trunk  of  trees  is  a  poor 
conductor  of  heat,  the  fluctuations  of  the  external  temperature  penetrate 
it  slowly  as  th«  interior  of  the  earth,  being  kept  back  and  remarkably 
weakened.  In  poportion  as  the  sap  ascends,  its  temperature  tends  to 
equilibrate  itself  with  that  of  the  air.  In  fact,  Rameaux  found  that  at 
the  break  of  day  and  a  little  while  after,  the  central  temperature  of  the 
trunk  decreases  from  the  foot  of  the  tree  to  its  summit;  the  contrary  takes 
place  during  the  remainder  of  the  day.    In  the  first  case,  the  soil  is 
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warmer  than  the  air;  in  the  second,  it  is  colder.  Bameaux  subsequently 
poisoned  some  of  the  trees  he  was  operating  upon,  and  took  off  some  of 
their  branches;  immediately  the  fluctuations  in  their  temperature  were 
considerably  increased;  the  regularizing  action  of  the  sap  was  then  dis- 
turbed. 

"  The  above  results  were  verified  by  very  numerous  and  accurate  experi- 
ments on  the  part  of  Becquerel,  who  availed  himself,  for  that  purpose,  of 
his  electric  thermometer.  He  demonstrated  also  that,  under  certain  cir- 
cumstances, the  variations  in  temperature  might  be  considerable  in  trees 
of  small  dimensions,  isolated  and  well  exposed  to  the  sun;  this  was  one  of 
his  first  determinations.  Becquerel  ascertained  besides,  that  with  a  cover- 
ing of  straw  of  about  one  and  one  quarter  to  one  and  one  half  inches  in 
thickness,  the  extent  of  the  variations  was  reduced  to  about  one  third. 

'*  The  temperature  of  the  leaves  would  follow  still  closer  the  thermometric 
variations  of  the  air  and  the  ground,  were  not  these  organs  possessed  of  a 
remarkable  power  of  absorption  and  radiation.  The  experiences  of  Bec- 
querel demonstrate  that  the  temperature  of  the  air  which  surrounds  the 
foliage  of  a  chestnut  tree,  is  higher,  in  the  evening,  than  that  of  the  air 
taken  at  a  certain  distance  from  the  tree.  The  leaves  absorb  abundantly 
the  rays  of  the  sun,  and  become  warmer  than  the  air  to  which  they  trans- 
mit their  excess  of  heat.  After  a  warm  day,  the  foliage  of  trees  cools 
slowly,  and  when  the  nocturnal  radiation  has  drawn  out  of  the  leaves  their 
excess  of  heat,  they  still  preserve  from  cold  the  bodies  they  shelter. 

"  This  is  verified  in  fields  and  prairies  which  are  not  very  humid;  there, 
during  the  day,  the  temperature  is  more  elevated  at  the  level  of  plants 
than  at  a  few  meters  of  altitude,  but  it  is  less  than  on  a  soil  of  identical 
nature,  nude  and  dry. 

"  The  opposite  takes  place  during  the  night.  Vegetables  have  a  radiating 
power,  just  as  great  as  their  power  of  absorption.  Welts,  at  the  beginning 
of  the  present  century,  found  that,  in  a  meadow,  during  night,  under  a 
clear  sky  and  in  calm  weather,  thermometers,  laid  on  the  grass,  registered 
a  lower  temperature  than  others  at  a  height  of  three  to  six  feet,  and  that 
the  difference  could  reach  12.6  degrees,  or  14.4  degrees  Fahrenheit. 

"The  stratum  of  air  next  to  the  grass  followed,  though  somewhat  slowly , 
the  variations  of  the  temperature,  but  the  difference  still  could  be  of  3.6 
degrees,  and  7.2  degrees  Fahrenheit.  The  temperatures  indicated  varied 
much  according  to  the  state  of  the  sky  and  the  degree  of  agitation  of  the  air. 

"  During  winter,  when  the  circulation  of  the  sap  is  suspended,  the  effects 
produced  by  frost  on  the  living  trees  do  not  differ  much  from  those  pro- 
duced on  the  dead.  The  temperature  of  the  ground,  then,  no  longer 
influences  that  of  the  trunk  by  means  of  the  sap;  then  the  variations  of 
temperature,  to  which  it  is  subjected,  become  much  stronger.  They  are 
much  less  than  in  the  air,  however,  owing  to  the  poor  conductivity  of  wood 
for  heat;  hence,  a  sudden  and  temporary  frost  is  not  felt  deeply  in  the 
trunk  of  a  tree.  The  heat  developed  by  congealing  water,  added  to  the 
poor  conductibility  of  wood,  protects  it  still  further  from  the  variations  of 
temperature.  All  this,  however,  produces  only  a  little  delay,  and  if  the 
frost  be  sufficiently  prolongated  the  tree  freezes;  from  that  time  it  follows 
more  rapidly  the  cooling  action  of  the  air.  It  resulted,  from  the  experi- 
ments performed  by  Neffer  and  Haider,  at  Tubingen,  in  1828,  that  often 
the  frost  penetrates  into  trees  through  a  higher  stratum  than  that  offered 
by  the  water  congealed  upon  them.  The  thickness  of  the  trunks,  the  dura- 
tion of  the  frost,  the  qualitv  of  the  plants,  modify  also  the  results  pretty 
much.  Bravais,  at  Rossekop,  and  Thomas,  at  Kaafiord,  made  similar 
experiments,  during  the  winter  of  1839-40,  on  pines  having  a  diameter  of 
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about  six  and  one  fourth  inches.  The  temperature  in  the  interior  of  the 
trunk  followed  the  variations  of  the  atmosphere  with  a  delay  of  eight  to 
twelve  hours.  With  bigger  trees  the  delav  would  have  been  greater.  The 
minimum  of  heat  observed  in  a  tree  was  about  one  degree  (1.0'  Fahrenheit) 
more  than  in  the  air.  Thomas  found,  by  experimenting  on  two  trunks,  one  of 
which  was  dead  and  the  other  living,  that  there  were  but  very  small  differ- 
ences in  the  way  they  each  were  affected  by  the  temperature,  when  in  winter 
the  sap  had  no  appreciable  movement. 

"The  chemical  changes  undergone  by  the  contents  of  the  cells  through 
frost  have  been  but  little  studied  so  far.  Einhoff  has  made  a  few  obser- 
vations on  the  saccharine  matter  of  potatoes  subjected  to  a  low  tempera- 
ture. It  seems  to  result,  from  the  observations  of  botanists,  that  the  death 
of  single  organs  and  of  whole  plants  through  frost  depends  upon  the  decom- 
position, and  also,  most  probably,  upon  the  destruction  of  the  molecular 
state  of  the  substances  constituting  the  main  parts  of  vegetative  cells." 


X. 

PROPAGATION. 


The  reproduction  of  vegetables  is  easier  than  that  of  animals,  and  if  to 
the  latter  one  method  of  reproduction  only  is  allowed,  the  first  may  diffuse 
their  existence  by  various  processes.*  A  portion  of  the  bark  about  which 
frequent  incisions  have  collected  and  condensed  vegetable  humor  in  a 
shapeless  protuberance  or  ovulum,  a  branch  torn  off  a  robust  plant,  the 
trunk  of  a  root  not  yet  sterilized  through  inactivity  and  rest,  etc.,  put  forth, 
when  properly  cultivated,  young  sprouts  that  are  now  ready  to  replace  the 
lost  plants  or  originate  new  plantations. 

Tavanti  writes:  "  Yet  the  difference  in  the  modes  of  indirect  reproduc- 
tion is  only  apparent.  Any  ovulum  formed  on  the  trunk,  on  the  branches, 
on  the  roots,  etc.,  becomes  for  the  plant  a  new  organ  that  contains,  as  in 
embryo,  the  system  itself  from  which  it  issues;  audits  subsequent  develop- 
ment depends  upon  the  circumstances  which  exercise  an  active  influence 
over  it.  Hidden  from  light,  in  an  ambient  soil  properly  moist  and  tem- 
perate, it  produces  roots,  promptly  followed  by  a  shoot.  Surrounded  by 
the  atmosphere  and  impelled  by  the  repeated  action  of  electricity  and  light, 
it  is  embellished  with  small  branches,  with  leaves,  and  successively  with 
tender  roots.  The  experiments  of  Hales,  Deuhamel,  and  Bonnet  bear 
witness  to  this  wonderful  phenomenon. 

The  assertion  of  Amoreux,  that  the  seed  of  the  olive  is  not  always  prolific, 
is  without  foundation;  though  it  may  happen  that,  like  the  seed  of  other 
plants,  it  does  not  sprout  owing  to  some  anomaly  or  mishap  of  the  season. 
All  the  efforts  of  the  vigilant  cultivator  would  be  useless,  if  the  seed  were 
sterile.  Among  other  facts  that  I  could  quote,  I  may  mention  what  hap- 
pened recently  to  the  careful  Tedaldo  Marzichi,  who  found  a  large  portion 
of  one  of  his  fields  converted  into  a  real  nursery  of  small  olive  plants, 
because  some  of  his  trees  had  been  stripped  of  their  ripe  fruit,  two  years 
before,  by  such  a  violent  storm,  that  the  olives  were  actually  buried  into 
the  ground,  and  then,  by  the  natural  process  common  to  prolific  seeds, 
they  had  put  forth  young  plants.    It  is  a  fact,  however,  that  the  olive,  being 

*  In  procreating  plants,  nature  varies. 
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a  tree  of  foreign  origin,  does  not  always  complete  the  maturation  of  its  fruits. 
For  this  reason,  certain  persons,  without  searching  into  the  true  cause, 
believe  that  the  seed  enveloped  in  the  drupe  is  barren  or  backward,  and  say 
that  the  olive  by  itself  does  not  germinate  spontaneously. 

Professor  Aloi  writes:  "  The  olive  can  be  propagated — 

"  By  seed, 

"  By  ovule, 

'*  By  simple  or  ramified  slips, 

"  By  sprouts, 

"  By  the  old  trunk, 

"  By  small  wild  olive  trees. 

"All  the  small  plants  obtained  by  any  of  the  above  means  require  to  be 
grafted,  as  they  come  forth  in  the  wild  state,  except  the  plants  coming 
from  slips  taken  from  above  the  grafting,  or  from  plants  that  do  not  require 
grafting,  and  those  that  are  obtained  from  ovula,  from  shoots,  and  from 
the  old  trunk  of  trees  that  do  not  require  to  be  grafted. 

DIRECT  PROPAGATTON,  ORTBY  SEED. 

"Although  the  plants  that  are  propagated  by  seed  require  more  time  to 
grow  and  fructify,  yet  this  mode  of  propagation  is  worthy  of  the  attention 
of  the  horticulturist,  because  the  plants  coming  from  seed  have  a  longer 
life,  attain  a  larger  size,  and  resist  better  to  the  frost,  to  the  insects,  and  to 
diseases. 

"  The  seed  of  the  olive  would  germinate  two  years  after  sowing,  putting 
it  into  the  ground  as  it  is;  but  Gasquet  found  out  that,  by  macerating  it 
for  two  or  three  days  in  an  alkaline  lye,  it  becomes  able  to  germinate  in 
the  same  year  in  which  it  is  sown.  The  same  effect  is  obtained,  without 
maceration,  by  taking  off  from  the  seed  the  outer  shell  and  softening  the 
kernel  in  a  batter  of  argillous  earth  and  cow  dung;  thus  treated  and  put 
into  the  ground,  the  seed  germinates  in  the  same  year.  This  method  has 
been  suggested  by  Baron  De  Gasparin  since  1822. 

"  To  effect  the  propagation  by  seed,  it  is  necessary  to  prepare  at  first  a 
seedbed,  ready  to  receive  the  seeds  and  capable  to  lodge  the  plantlets  that 
come  forth  for  two  or  three  years,  when  they  will  have  attained  a  sufficient 
size  to  be  transplanted  into  the  nursery.  The  seedbed  must  respond  to 
the  two  following  conditions: 

'^First — It  must  be  free,  as  much  as  possible,  from  stones  and  roots. 

^'Second — It  must  be  so  exposed  as  not  to  be  injured  by  the  northern 
winds. 

"  In  that  way  the  plantlets  will  not  be  inj-ured  by  the  northern  wind,  nor 
prevented  by  the  stones  and  roots  from  extending  and  developing  their 
tender  radicles. 

"  In  winter,  the  ground  selected  for  the  seedbed  is  worked  very  deeply 
and  is  richly  manured,  employing  half  decomposed  manure,  in  order  that 
when  the  seeds  are  put  into  the  ground  it  may  furnish  the  elements  useful 
for  the  development  of  the  new  plantlets. 

"  Toward  the  end  of  February  or  the  first  days  of  March,  the  soil  that 
has  been  worked  and  manured  in  winter  is  worked  again.  For  this  second 
work  the  hoe  must  be  used  in  order  to  pulverize  well  the  clods  and  remove 
the  weeds  that  may  have  grown.  When  this  is  done,  the  soil  is  smoothed 
and  disposed  in  plats,  in  which  afterwards  are  dug  furrows  about  one  foot 
distant  from  each  other  and  two  inches  deep.  The  seeds,  previously  pre- 
pared according  to  the  method  of  Gasparin  or  of  Gasquet,  are  placed  in 
the  furrows,  maintaining  between  them  a  distance  of  about  two  and  one 
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fourth  inches,  and  taking  care  that  the  acuminate  part  of  the  kernel  re- 
mains upward,  so  as  to  permit  the  plumule  to  shoot  forth  with  more  facility 
and  quickness.  Lastly,  a  light  layer  of  garden  mold  is  spread  on  the 
sowed  soil.  When  the  sowing  is  finished,  the  soil  is  lightly  watered,  in 
order  that  the  seeds  may  come  into  close  contact  with  the  earth,  and  that 
there  be  the  necessary  moisture  for  their  germination.  The  watering  may 
be  omitted  if  the  soil  of  the  seedbed  is  sufficiently  moist,  or  if  there  is 
appearance  of  rain. 

'*  During  the  spring  and  summer  'the  soil  must  always  be  maintained 
fresh,  in  order  to  aid  the  plantlets  to  shoot  forth  quickly,  watering  them  if 
the  weather  is  dry;  it  is  also  indispensable  to  remove  all  noxious  plants  as 
soon  as  they  appear,  otherwise  they  would  defile  the  soil,  greatly  hindering 
the  springuig  up  of  the  olive  plantlets. 

"  By  bestowing  such  attentions  on  the  seedbed,  the  middle  of  July  will  not 
have  elapsed  before  the  olive  plantlets  begin  to  shoot  forth  little  by  little, 
continually  growing  during  the  summer  until  they  have  reached  in  the 
autumn  a  height  of  about  eight  inches.  When  they  have  attained  this 
height  it  is  well  to  loosen  the  soil  a  little,  in  order  to  restore  the  porosity  to 
the  surface,  which,  by  reason  of  the  frequent  waterings,  may  have  become 
compact. 

^'  If,  in  the  locality  where  the  seedbed  is  situated,  the  winters  are  rather 
severe,  the  tender  plantlets  must  be  protected  from  the  frosts,  which  would 
greatly  injure  them,  using  for  this  purpose  hay,  vine  branches,  dry  leaves, 
or  twigs  01  evergreen  plants. 

'^  During  the  second  year,  the  attentions  to  be  given  the  seedbed  are  iden- 
tical to  those  indicated  for  the  first  year;  that  is,  it  must  be  watered  when 
needed,  to  maintain  the  soil  fresh,  and  it  must  be  weeded  repeatedly  in 
order  to  destrov  the  noxious  plants,  to  keep  the  soil  soft,  and  give  room  to 
the  rootlets  to  better  spread  and  develop  themselves. 

"  In  October  of  the  second  year,  or,  bietter,  during  the  spring  of  the  third 
year,  the  plantlets  have  reached  a  height  that  requires  their  removal  to 
the  nursery;  but  before  going  on  with  this  operation  it  is  necessary  to  cut 
off  from  the  olive  plantlets  the  small  branches  that  may  have  grown  on 
their  sides,  for  the  reasons  that  will  be  explained  when  speaking  of  the 
nursery." 

We  read  in  a  work  by  Passerini:  ^^Multijplication  by  seed.  This  is  the 
most  natural  system,  and  the  one  producing  the  most  hale  and  robust 
plants. 

"  The  plant  grown  by  seed  has  a  deep  main  root,  which,  descending 
deeply  in  the  ground,  furnishes  to  the  trunk  and  foliage  the  necessary 
moisture,  even  during  the  summer  dryness. 

^'Consequently  the  olive  tree  grown  from  seed  endures  better  the  sum- 
mer aridity,  and  this  method  of  multiplication  is  to  be  encouraged;  especi- 
ally in  the  localities  where  the  soil  is  loose  and  rain  is  scarce  during  the 
hot  season. 

"It  is  true  that  the  trees  grown  in  this  way  require  more  time  to  bear  fruits 
than  the  plants  produced  by  ovula;  and,  besides,  they  must  always  be 
grafted,  but  the  greater  productiveness  of  the  trees,  the  greater  resistance 
to  the  storms  and  diseases,  counsel  to  give  always  the  preference  to  the 
reproduction  by  seed. 

"  To  get  seeds,  it  is  necessary  during  the  gathering  of  the  olives  to  select 
the  best  formed  and  those  of  the  most  robust  variety.  It  is  of  no  conse- 
quence that  the  tree  producing  them  be  of  a  prolific  variety  or  one  very 
productive  of  oil;  it  is  only  important  that  the  tree  be  hale,  robust,  not  too 
young,  nor  too  old. 
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"The  olives  having  been  selected,  the  pit  will  be  obtained  by  pressing 
them,  one  by  one,  between  the  thumb  and  the  forefinger.  The  pulp  may 
be  thrown  into  the  olive  press. 

"  Thus  freed  from  the  pericarp,  the  seeds  are  carefully  washed  in  water 
mixed  with  a  small  quantity  of  ashes,  and  then  washed  in  clear  water. 
After  drying  in  the  shade,  they  are  put  into  boxes  to  be  kept  until  the  fol- 
lowing spring.  • 

"About  February,  or  at  the  latest  on  the  first  days  of  March,  the  sowing 
is  done. 

"  In  the  first  place,  it  is  necessary  to  render  the  shell  of  the  pits  a  little 
less  compact,  in  order  that  it  may  be  penetrated  by  the  moisture,  which  is 
indispensable  to  the  budding.  To  accomplish  this  purpose  the  pits  may 
be  immersed  for  some  time  in  clear  water,  or  in  water  to  which  has  been 
added  a  handful  of  fresh  ashes.  But  the  best  result  I  have  obtained  was 
in  keeping  them  for  five  or  six  days  in  water  containing  a  small  quantity 
of  chlorine.  The  latter  roughens  the  shell,  appropriating  the  hydrogen  to 
form  chloridic  acid,  and  thus  gives  access  to  humidity. 

"  Instead  of  softening  it,  the  shell  may  be  advantageously  split;  not  using 
a  hammer,  as  some  have  advised,  but  always  an  iron  vise  attached  to  a 
table.  The  longer  part  of  the  pit  is  placed  between  the  jaws  of  the  vise, 
and  by  closing  lightly  the  screw,  the  shell  is  split.  It  is  not  necessary  to 
take  out  the  kernel,  on  the  contrary,  it  is  better  to  leave  it  in  the  cracked 
shell. 

"  By  this  system  one  can  also  find  out  and  set  aside  the  empty  seeds, 
which  often  represent  30  and  even  50  per  cent  of  the  total. 

Seedbed.  The  seedbed  is  prepared  in  the  following  manner:  A  piece 
of  land  of  good  quality  is  selectea  in  a  place  protected  from  the  frosts,  and 
if  possible,  near  water. 

"  During  the  winter  the  soil  is  turned  up  with  a  spade  at  a  depth  of 
about  fourteen  inches,  and  when  the  earthy  particles  have  felt  the  benefi- 
cial effects  of  the  winter  frosts  and  rains,  it  is  harrowed  until  it  is  com- 
pletely pulverized.  In  the  meanwhile,  the  soil  is  manured  with  well 
digested  dung,  to  which  it  is  well  to  add  some  ashes  and  potassic  chloride. 

"  Thus  prepared,  the  soil  is  divided  into  rather  large  ridges  separated 
by  not  very  deep  furrows. 

"  On  each  ridge  a  layer  of  pits  is  spread,  placing  them  very  close  and 
nearly  in  contact  with  each  other  if  the  shell  has  not  been  split,  and  at 
a  distance  of  about  one  inch  if  split.  It  may  appear  that  the  uncracked 
pits  are  thus  placed  too  thick,  but  considering  that  many  of  them  are  empty, 
and  many  delay  even  three  years  before  budding,  the  thickness  is  only 
apparent. 

"The  seeds  are  covered  with  a  light  layer  of  earth  mixed  with  well 
decomposed  manure,  and  upon  this  is  spread  some  less  decomposed 
manure,  full  of  straw. 

"  The  seed  must  be  immediately  watered  with  a  sprinkling  pot  and  the 
watering  must  be  repeated  at  least  every  other  day  during  summer,  in  the 
evening  after  sunset. 

"  The  seeds  whose  shells  have  been  split  begin  to  germinate  in  forty 
days  or  two  months.  Those  with  the  whole  shell  do  not  germinate  until 
the  end  of  September  or  in  October.  But  generally,  the  sprouting  of  olive 
trees  is  not  very  abundant  during  the  first  year,  and  most  of  them  ger- 
minate in  the  following  spring. 

"The  seedbed  must  be  kept  constantly  firee  from  weeds;  care  must  also 
be  taken  that  the  surface  of  the  soil  does  not  become  crusty. 
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"  During  the  warm  weather  it  will  be  advantageous  to  protect  the  tender 
plantlets  from  the  rays  of  the  sun.  In  winter,  if  the  ground  is  exposed  to 
the  frosts,  the  young  plantlets  must  be  covered,  the  cover  is  arranged  in 
such  a  way  that  it  can  be  removed  during  the  warmer  hours  of  the  day. 

*'  Those  who  are  in  need  of  only  a  few  olive  trees,  may  sow  them  in  large 
terra  cotta  pots,  that  are  to  be  sheltered  in  winter. 

"As  the  olive  trees  continue  to  germinate  in  certain  quantities  for  over 
two  years,  it  is  well  not  to  destroy  the  seedbed  imtil  the  end  of  the  third 
year. 

"  The  olive  plantlets  born  in  the  autumn  of  the  first  year  are  transplanted 
in  the  following  autumn.  Although  generally  the  transplantation  is  made 
in  spring,  autumn  is  generally  preferred.  Firstly,  because  in  the  spring 
the  plantlets  are  more  subjected  to  suffer  by  reason  of  the  aridity,  as  part 
of  the  roots  dry  up  and  are  unable  of  absorption;  secondly,  because  by  oper- 
ating in  the  autumn,  the  following  winter  permits  the  roots  to  remain  well 
in  contact  with  the  earthy  particles,  before  the  plant  begins  to  germinate 
actively;  lastly,  because  by  transplanting  in  the  autumn,  the  loss  of  plants 
sustained  is  generally  about  one  half  and  even  two  thirds  less  than  when 
transplanted  in  the  spring. 

"  The  transplantation  from  the  seedbed  into  the  nursery  can  be  done  by 
transplanting  when  the  soil  is  soft,  without  minding  if  the  earth  adheres 
or  not  to  the  roots. 

^^Nursery — Pots.  When  the  plantlets  have  reached  eight  inches  in 
height,  they  can  be  removed  from  the  seedbed  and  placed  into  the  nursery. 

*'  The  latter  must  be  situated  in  a  place  protected  from  the  frost,  exposed 
to  the  south,  and  possess  the  same  requisites  as  the  seedbed,  only  it  must 
be  worked  deeper. 

*'The  soil  of  the  nursery  must  be  moderately  loose  and  calcareous. 

"  The  olive  plantlets  are  dis|)osed  in  squares  or  quincunx. 

"  The  disposition  in  squares  is  perhaps  to  be  preferred,  because  it  leaves 
between  the  different  rows  of  plants  a  kind  of  small  path,  thus  permitting 
to  easily  perform  the  necessary  work,  as  the  hoeing,  the  grafting,  etc. 

"  During  the  time  the  olive  trees  remain  in  the  nursery,  it  is  necessary 
to  keep  the  surface  of  the  soil  loose  and  well  freed  from  weeds.  During 
the  summer  the  plantlets  are  moderately  watered  when  possible. 

'*  In  order  that  the  stem  may  grow  straight,  all  the  small  branches  that 
come  out  near  the  basis,  and  on  the  lower  thirds  of  the  stem  itself,  must 
be  removed,  according  to  the  degree  of  their  development  and  strength. 

"  When  the  plants  have  reached  a  height  of  eighteen  inches  they  are 
secured  to  small  canes,  which  shall  be  replaced  by  small  posts  when  their 
development  is  greater.  The  small  canes  may  be  placed  in  position  when 
the  plantlets  are  transported  from  the  seedbed  to  the  nursery. 

"  The  small  trees  may  be  grafted,  when  they  have  attained  the  age  of 
four  or  five  years,  and  after  two  or  three  more  years  they  may  be  placed  in 
their  permanent  abode. 

'*  Instead  of  putting  the  olives  raised  from  seed  into  the  nursery,  culti- 
vators nowadays  place  them  into  terra  cotta  pots  as  soon  as  they  are  taken 
from  the  seedbed.  After  the  plants  have  remained  in  these  pots  one  or 
two  years,  they  are  transplanted  into  other  larger  pots. 

"  In  the  latter  case  may  be  used  the  usual  pots  for  layers.  The  best  are 
those  having  two  or  three  lateral  holes,  besides  the  one  in  the  bottom. 

"  The  use  of  pots  is  commendable  for  many  reasons,  especially  because 
it  allows  the  sheltering  of  the  plants  during  the  severe  cold  of  the  winter, 
the  grafting  and  watering  them  with  greater  facility,  and  also  to  easily  put 
them  in  their  permanent  abodes;  since  by  simply  overturning  the  pot, 
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when  the  earth  is  not  too  dry  nor  too  moist,  and  by  lightly  striking  oh  the 
bottom,  the  plant  comes  out  of  itself  with  its  whole  earth  cake  (pane).* 

"  If,  by  compression  of  the  walls  of  the  pot  the  roots  become  felted,  they 
may  be  somewhat  thinned. 

''  The  mode  of  preparing  the  pots  for  the  plantlets,  taken  from  the  seed 
bed,  is  the  same  practiced  for  all  the  garden  plants.  They  are  drained, 
with  potsherds  placed  on  the  bottom,  with  a  few  dry  leaves  or  chips  on 
top,t  and  then  the  pots  are  fiUed  with  earth  that  has  been  mixed  with  well 
decomposed  and  minced  manure. 

Dr.  P.  L.  Gould  of  Santa  Barbara,  who  has  had  considerable  experience 
in  growing  olives  from  seed,  says: 

'^  The  time  required  to  obtain  olive  seedlings  by  the  usual  method  (plant- 
ing the  pits)  is  long — a  year  and  often  more;  and  in  order  to  shorten  this 
period  I  cast  about  to  devise  a  method  which  should  abridge  this  long 
interval.  I  had  read  of  the  two  suggestions  of  cracking  the  stone,  and  of 
filing  away  one  end,  and  the  idea  struck  me  that  the  complete  removal  of 
the  kernels  from  the  investing  shells  would  be  more  thorough  and  quicker 
at  least  than  filing  off  the  ends  of  the  pits.  This  plan  of  removal  I  deter- 
mined to  try.  I  cracked  the  pits  in  a  small  hand  vise,  extracted  the  ker- 
nels and  planted  them  on  March  eigliteenth,  and  on  April  twenty>first  was 
gratified  to  find  two  little  seedlings  appearing,  and  from  the  last  date  to 
the  present  moment  (July  second)  the  little  trees  have  been  coming  up  at 
the  rate  of  from  fifteen  to  twenty  or  more  a  week,  so  that  I  now  have  in  the 
neighborhood  of  two  hundred  seedlings,  in  spite  of  having  lost  many  by  the 
depredations  of  snails. 

"I  fill  an  ordinary  wire  box  (the  bottom  of  which  has  been  perforated 
many  times  by  a  medium  sized  bit,  to  admit  of  good  drainage)  with  sifted 
sandy  loam,  to  within  three  inches  of  the  top,  then  add  one  half  inch  of 
creek  sand,  distribute  the  kernels,  and  cover  with  an  inch  or  an  inch  and  a 
half  of  sand. 

"  I  find  it  better  to  plant  rather  deep,  so  that  the  seedlings  may  more 
easily  draw  themselves  out  of  their  investing  envelope.  It  is  hardly  neces- 
sary to  add,  that  the  box  is  kept  moist,  and  carefully  shaded  all  the  while. 

**At  first  I  thought  that  olive  pits  had  no  suture  or  division  line  (so 
marked  in  peach,  plum,  and  apricot  pits),  but  I  found  that  close  examina- 
tion of  the  stem  end  of  the  pit  showed  the  existence  of  shallow  grooves, 
which  indicated  the  line  of  separation  of  the  sections  of  the  pit 

"  These  grooves  are  more  noticeable  in  the  fat  pits  than  in  the  long 
slender  ones,  and  are  of  great  assistance  in  cracking  in  a  vise.  In  a  light 
proportion  of  cases,  by  placing  these  grooves  at  right  angles  with  the  jaws 
of  the  vise,  the  two  halves  of  the  pit  will  fly  apart,  and  thus  render  extrac- 
tion of  the  kernel  easy. 

*^  I  estimate  that  a  moderately  deft-fingered  person  can  easily  obtain 
some  six  hundred  kernels  in  a  day. 

"  Not  all  pits  contain  plump  kernels;  on  this  point  there  is  very  conflict- 
ing testimony,  different  authorities  giving  from  1  per  cent  to  50  per  cent 
of  sound  kernels. 

"  I  apprehend  this  divergence  is  owing  to  the  age  of  the  trees  from  which 
the  olives  were  taken.    I  have  obtain^  results  far  different,  ranging  in 

*  The  Bystem  of  many  gardeners  of  raising  the  olive  plantlets  in  pots  without  interring 
them  is  not  to  be  commended.  In  this  manner  the  plants  become  accustomed  to  frequent 
waterings,  which,  after  they  are  put  into  their  permanent  place,  could  not  be  continued. 
Deprived  of  such  watering,  the  plants  suffer  greatly,  and  many  die. 

t  Chips  of  unvarnished  terra  cotta,  or,  instead  of  dry  leaves  and  chips,  there  may  be 
used  calcareous  or  limy  fragments. 
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many  carefully  counted  lots  firom  40  per  cent  to  98  per  cent  plump  meats; 
the  older  the  tree  the  higher  the  per  cent. 

^'  This  method  of  planting  the  Kernels  obviates  the  necessity  of  soaking 
the  pits  in  lye,  to  deprive  them  of  their  oily  coverings,  a  tedious  operation 
and  not  wholly  devoid  of  danger  to  the  eyes  from  splashing  of  the  caustic 
Uquid." 

At  the  Quito  Olive  Farm  at  Santa  Clara,  I  was  shown  last  spring  several 
olive  plants,  from  four  to  six  inches  high,  that  had  come  up  spontaneously 
under  a  grapevine,  where  pits  had  been  thrown  during  tne  olive  making 
season  of  last  year. 

INDIRECT  PROPAGATION,  OR  BY  OVULE. 

*'  In  Italy,  in  many  nurseries,  the  olive  is  reproduced  by  ovule  instead  of 
by  seed.  Olive  sowing,  with  subsequent  grafting  of  the  young  wild  plants, 
before  putting  them  into  their  permanent  abode,  is  considered  advanta- 
geous where  high  winds  prevail.  The  tree  grown  by  seed  can  better  resist 
them,  because,  having  a  tap  root,  it  can  penetrate  deeper  into  the  soil.  It 
may  be  observed,  however,  that  the  olive  tree  obtained  by  ovule  is  culti- 
vated without  inconvenience  also  in  regions  subjected  to  the  winds.  Con- 
sequently that  method  of  reproduction  is  preferred,  considering  that  plants 
raised  by  seed  require  more  time  before  they  may  be  planted  in  the  field. 
In  fact,  the  olive,  even  when  sown  according  to  the  best  rules,  in  beds  of 
choice  and  fine  earth,  watered  when  necessary  and  well  kept,  is  slow  and 
even  takes  several  months  in  coming  forth.  One  year  after  its  birth,  the 
tender  olive  plantlet  must  be  transplanted  from  the  seedbed  into  the 
nursery,  keepmg  it  there  until  it  is  developed  enough  to  be  grafted  with 
buds,  eyes,  or  scions.  The  latter  method  requires  such  a  size  of  shoot  that 
with  the  best  conditions  of  soil,  climate,  and  cultivation,  the  tree  needs 
not  less  than  two  years  of  vegetation  in  the  nursery.  Thus  from  the  sow- 
ing to  the  grafting  there  must  elapse  three  or  four  years,  after  which  we 
must  yet  look  out  for  the  development  of  new  domestic  branches  before 
planting  the  olive  tree  in  its  permanent  abode.  However,  in  the  large 
nurseries,  the  propagation  both  by  seed  and  ovule  ought  to  be  adopted 
according  to  the  aemands  of  the  cultivators.  There  are  other  methods  of 
obtaining  new  olive  trees,  but  all  of  them  are  less  reliable.  Some  persons 
think  it  advantageous  to  rear  the  shoots  in  pots,  which  is  known  to  be  a 
useless  precaution  and  expense,  knowing  that  during  the  same  space  of 
time  there  can  be  obtained  the  best  olive  trees  for  planting,  although  cul- 
tivating them  in  open  ground.  Only  when  the  soil  of  the  nursery  is  so 
loose  that  the  young  plants  cannot  be  taken  off  with  their  native  earth,  it 
being  an  indispensable  condition  for  transplanting  with  success  in  the  new 
cultivations,  we  may,  or  rather  we  are  obhged  to  use  pots,  from  which  the 
plantlets  are  removed  when  they  are  to  be  planted  in  the  field. 

"Those  who  devote  themselves  to  the  industry  of  olive  nurseries  must 
take  care  that  the  land  selected  be  possessed  of  sufficient  compactness,  so 
as  to  be  able  to  transport  the  plants  with  their  roots  protected  by  the  earth 
lump  or  cake,  without  which  very  few  would  survive.  The  exposure  and 
situation  of  the  nursery  is  also  important,  it  being  more  advantageous  to 
select  a  fairly  high  place  on  a  hill  exposed  to  the  southeast  or  southwest, 
.  rather  than  a  low  valley  and  other  exposures. 

"  For  the  success  of  the  young  olive  trees  in  the  field,  it  is  necessary  that 
the  soil  of  the  nursery  be  not  too  rich  or  fertile.  Persons  should  not  pur- 
chase trees  grown  in  soft  fresh  soil  saturated  with  manure,  as  they  could 
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not  thrive  in  their  permanent  abode,  which  generally  is  situated  on  stony, 
poor,  and  dry  hills  or  rising  ground. 

"The  soil  for  the  nursery  must  be  broken  up  during  the  proper  season, 
at  a  good  depth,  removing  from  it,  if  there  are  any,  the  weeds,  roots,  stones, 
and  other  rubbish.  After  breaking,  it  is  well  to  let  it  rest  for  several  months; 
then  it  is  turned  up  with  a  spade,  manuring  it  abundantly  with  normal 
stable  dung,  and  if  it  be  too  argillaceous  or  strong,  this  would  be  the  proper 
time  to  correct  it  by  a  mixture  of  sand,  sifted  rubbish,  garden  mold,  and 
like  materials.  If,  on  the  contrary,  the  soil  is  too  loose,  I  do  not  think  it 
would  be  convenient  to  seek  to  improve  it,  as  the  expense  would  be  more 
than  the  price  of  the  land.  It  is  better  to  select,  if  possible,  another  tract; 
the  more  so,  that  with  the  constant  working  that  a  nursery  requires,  the 
soil  becomes  light  in  time,  even  if  at  first  it  was  rather  compact.  It  is  obvi- 
ous that  the  plantation  must  be  divided  in  regular  squares,  separated  by 
paths  which  may  also  serve  as  drains  for  rain  water.  The  partition  of  the 
soil  is  advantageous  in  order  to  easily  do  the  continual  works  that  are 
required.  Although  an  excessive  watering  must  be  avoided,  not  to  accus- 
tom the  plants  to  a  too  active  life,  when  afterwards  they  must  live  more 
soberly,  yet  they  must  be  watered  in  a  certain  measure;  consequently,  it  is 
necessary  that  the  nursery  be  provided  with  water. 

**The  belief  that  the  olive  trees,  cultivated  from  their  birth  in  one  locality 
and  transported  permanently  into  another,  are  liable,  because  of  the  change 
of  air,  to  waste  away,  has  no  foundation  (in  a  zone  where  the  olive  tree 
thrives,  the  difference  cannot  be  such  as  to  prevent  its  so  called  acclima- 
tion). What  is  important  is  that  the  olive  plantlet  be  not  grown  in  a  too 
rich  soil,  because  in  that  case  it  cannot  always  (on  the  contrary,  rather 
seldom)  be  planted  in  a  better  soil.  Hence  the  necessity  of  forming  a  soil 
of  middling  fertility,  thus  preventing  also,  after  a  period  of  years,  the  mod- 
ification in  the  quality  of  the  soil  in  the  nursery  itself.  Besides,  it  is  well 
known  that,  by  growing  constantly  the  plantlets  in  the  same  soil  and  remov- 
ing the  adult  ones  surrounded  with  earth,  it  impoverishes  the  soil  itself. 
This  is  avoided  by  the  above  system,  because  the  soils  necessary  to  form 
that  of  middling  fertility  are  brought  from  the  localities  where  are  found 
the  different  quality,  ana  thus  the  cultivation  of  the  plantlets  may  be  con- 
tinued indefinitely  on  the  same  element." 

PROPAGATION   BY   SIMPLE  AND   RAMIFIED   SLIPS. 

Aloi  writes:  "The  simple  slip  is  a  piece  of  olive  branch  about  eighteen 
inches  long,  which  is  planted  in  the  soil  by  its  larger  end.  The  slips  must 
be  detached  from  fruit-bearing  trees  of  good  quality;  they  must  be  strong 
and  vigorous,  with  the  bark  thick  and  pithy,  and  provided  with  gems  from 
which  the  issuing  of  shoots  and  roots  may  be  easy.  In  order  that  the  slip 
may  turn  out  well,  it  must  be  developed  in  a  nursery  having  the  same 
exposure  as  the  tree  from  which  it  was  detached. 

"  Having  cut  the  slips  and  before  preparing  them,  there  are  made  holes 
in  the  nursery  to  place  them,  using  a  long  dibble.  In  making  the  holes 
care  must  be  taken  not  to  twist  the  dibble,  nor  to  incline  it  to  the  right  or 
to  the  left,  because  it  would  harden  the  sides  of  the  hole,  which  must 
remain  soft  as  much  as  possible.  A  sloping  cut  is  made  in  the  lower  part 
of  the  slip  to  be  put  into  the  ground,  and  another  cut  slightly  inclined  is  . 
made  in  the  superior  part;  then  the  twigs  are  overlaid  with  cow  dung  and 
rolled  in  good  garden  mold. 

"  Then  they  are  placed  into  the  holes  by  the  end  having  the  sloping  cut, 
leaving  out  of  the  ground  a  length  only  of  about  six  inches,  and  some  good 
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garden  mold  is  so  arranged  all  around  that  the  gems  may  be  in  perfect 
contact  with  the  earth.  The  outside  cut  is  smeared  with  some  mastic  to 
preserve  it  from  humidity.  The  higher  underground  part  of  the  slip  is  to 
be  surrounded  .with  two  to  three  inches  of  ashes  and  fine  earth  mixed 
together. 

**  The  same  rules  and  precautions  as  before  described  for  the  simple  slips, 
are  to  be  put  in  practice  for  the  ramified  twigs. 

"  The  ramified  or  composite  twig  differs  from  the  simple  slip  in  that  it 
is  provided  with  small  branches. 

"  The  composite  twig  must  be  planted  at  first  in  a  provisional  nursery, 
and  only  when  it  has  acquired  shoots  and  roots  is  it  transported  into  the 
true  nursery.  When  the  composite  slips  have  received  the  same  atten- 
tions that  are  prescribed  for  the  simple  slips,  they  are  interred  in  the  pro- 
visional nursery  horizontally,  the  larger  end  lower  than  the  small  one, 
leaving  their  small  branches  one  half  of  the  length  out  and  one  half  within 
the  earth. 

"After  the  first  year,  the  outside  branches  having  put  forth  leaves,  and 
those  within  the  earth  small  roots,  the  composite  slip  is  extracted  and 
divided  into  so  many  pieces  as  there  are  branches,  and  each  of  these  is  trans- 
planted into  the  true  nursery,  where  they  are  attended  to  in  the  manner 
described. 

PROPAGATION  OF  SUCKERS.* 

"  Between  the  roots  at  their  insertion  with  the  trunk,  and  on  the  large 
roots  running  on  the  ground,  a  great  number  of  suckers  are  often  developed 
that  can  be  turned  to  advantage  for  the  propagation  of  the  olive  tree;  it  is 
even  the  quickest  manner  to  propagate  it.  For  the  most  part  these  suckers 
are  provided  with  roots;  if  they  are  in  great  number,  they  are  thinned  out, 
leaving  the  most  vigorous  and  strong,  and  covering  them  with  earth,  in 
order  that  those  without  roots  may  be  rooted. 

"On  the  following  year  they  are  detached  from  the  mother  plant  and 
transported  into  the  nursery,  where  they  are  planted." 


XI. 

VARIETIES  OP   THE   OLIVB   TREE. 

From  the  single  European  Olea  there  issued  so  many  varieties  of  olives 
that  to-day  their  number  is  not  reckoned.  They  were  produced  by  means 
of  fecundation,!  or  by  the  various  conditions  of  climate  and  soil  where  its 
cultivation  was  introduced,  and  also,  as  all  other  plants,  both  herbaceous 
and  arboreous,  by  good  cultivation.  For  the  same  reasons,  however,  many 
of  these  varieties  did  not  nor  do  they  now  maintain  themselves  perma- 

*The  suckers  are  the  gems  that  have  germinated  spontaneously  between  the  roots,  at 
their  insertion  with  the  trunk,  and  on  the  large  roots  running  on  tne  ground. 

f  Baron  Vincenzo  Ricasoli,  in  the  Bulletin  of  the  R.  Tuscan  Society  of  Horticulture, 
July,  1880,  treats  parti v  of  this  fecundation  : 

"The  fecundation  of  the  plants,  in  order  to  obtain  varieties  in  the  flower,  fruit,  leaves, 
and  consequently  in  the  plants  themselves,  is  accomplished  in  many  ways  and  by  diflfer- 
ent  means;  and  the  stuaent  of  natural  sciences  is  seeking  continually,  with  favorable 
success,  the  truth,  and  explaining  the  hidden  phenomena  of  the  vegetable  kingdom. 

"An  important  agent  of  the  fecundation  of  some  plants,  is  the  wind  that  transports  the 
pollen  from  the  flower  of  a  plant  to  the  flower  of  another,  and  even  at  a  great  distance 
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nently,  while  others  did;  consequently  each  oleiferous  region  has  its  varie- 
ties of  olive  trees  with  their  own  characteristics,  some  being  noticeable  for 
the  height  of  their  trunk,  some  tending  to  have  constantly  long,  nearly 
straight  ascending  branches,  and  some,  on  the  contrary,  keeping  low  their 
trunk  and  having  their  branches  inclined  in  such  a  manner  that  their  foli- 
age assumes  a  fine  round  form. 

Other  varieties  of  trees  are  dressed  with  larger  or  smaller  foliage,  more 
massive  or  thinner,  darker  or  lighter,  and  produce  fruit  of  diifferent  form 
and  size,  more  or  less  fleshy,  more  or  less  rich  in 
soil,  of  greater  or  less  degree  of  fineness  and  trans- 
parency, or  with  a  pulp  of  more  or  less  delicacy 
when  used  as  an  eatable  fruit.  Lastly,  different 
other  varieties  are  more  or  less  productive,  and 
more  or  less  resistive  to  the  winds,  to  the  drought, 
to  the  frosts,  and  storms  in  general. 

Those  changes  have  caused  a  general  increase 
of  the  said  varieties,  and  explain  how  the  most 
ancient  writers  knew  only  a  few,  and  extolled 
some  of  them,  which,  by  reason  perhaps  of  the 
_         modifications  to  which  they  were  subject,  by  the 
^      GiooLiAiA.  different  conditions  of  soil,  atmosphere,  and  culti- 

vation, or  by  reason  of  the  changed  locality  of 
their  abode,  are  now  unknown.  In  the  useful  report  on  the  conditions  of 
agriculture  in  Italy  for  the  years  1870-71,  published  by  the  Universitv  of 
Agriculture,  Industry,  and  Commerce,  there  are  set  down  three  hundred 
varieties.  This  number,  for  the  reasons  already  explained,  ought  to  be 
materially  reduced,  after  a  well  done  rational  work  on  classification. 

The  varieties  of  the  domestic  olive  tree  ought  to  be  divided  only  into  two 
classes,  each  of  them  divided  also  in  two  sections,  that  is: 

Class  1,    Section  L 

Variety  of  olive  tree  whose  stem  tends  to  a  great  dimension,  that  has 
curved  branches,  whose  leaves  are  of  a  light  red  color  or  finelv  ash-colored, 
with  a  rather  large  fruit,  the  pulp  of  which  is  delicate  and  the  production 
of  oil  perfect. 

In  tnis  category  should  be  included  the  oUve  tree  producing  eatable 
berries.  These  varieties  reauire  a-favorable  exposition;  that  is,  they  must 
be  protected  from  the  winds,  and  have  a  constantly  mild  climate  and  a 
fertile  soil,  which  favorable  dispositions  are  enjoyed  here  by  the  Correggiola 
or  Frantoiay  the  Grossaia,  the  Razza,  the  Razzola^  the  Oriola,  etc. 

Cidss  L     Section  ^. 

Variety  of  olive  tree  tending  to  smaller  dimensions,  having  curved 
branches,  leaves  of  a  light  red  color  or  finely  ash-colored,  rather  small 
fruit,  producing  good  oil.  These  varieties  do  not  require  a  constantly  mild 
climate,  and  s^lapt  themselves  to  a  variable  one,  and  to  expositions  sub- 
jected to  the  winds,  and  thrive  in  less  fertile  soil;  as,  here,  the  Weeping,  the 
Mignola  or  Gremignola,  etc. 

accomplishes  the  delicate  mission.  Another  yery  important  agent  is  generally  the  inter- 
yention  of  animals.  There  are  flowers  so  strangely  shaped,  and  whose  structare  is  so 
complicated,  that  the^  could  not,  by  themselves  alone,  accomplish  the  functions  that  are 
absolutely  necessary  m  order  to  prevent  the  degeneration  or  the  extinction  of  the  species 
to  which  they  belong." 
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Clafi8  2.    Section  1. 

Variety  of  olive  tree  tending  to  large  dimensions,  with  a  strong  bearinc 
of  straight  branches,  dark  or  dirty  green,  large  olive,  less  delicate  pulp,  and 
the  oil  production  rather  common.  These  varieties  stand  a  climate  less 
constant,  and  the  highest  and  coldest  expositions,  but  require  a  rather 
fertile  soil;  as  the  Moraiola  or  Morinella^  the  Leccina  or  Leccia^  the  Mor- 
chiaia,  etc. 

Cl(i88  2.    Section  2, 

Variety  of  olive  tree  tending  to  small  dimensions,  with  robust  bearing  of 
straight  branches,  leaves  of  dark  or  dirty^green  color,  small  fruit,  pulp  not 
abundant  nor  delicate,  scarce  production,  and  common  oil.  These  vaneties 
stand  an  inconstant  climate,  the  worst  positions,  and  a  dry  or  cold  soil;  as, 
in  this  region,  the  Puntarola,  the  TrUla,  the  Selvatica,  the  Oleastra,  etc. 

This  classification,  which  may  be  considered  the  most  rational,  may  also 
be  subordinate  to  modifications;  yet  it  would  not  do  to  dissent  from  what 
Professor  Caruso  has  written  in  his  monog- 
raphy,  where  he  justly  observes  that  no  at- 
tention ought  to  be  given  either  to  the  form 
or  to  the  color  of  the  fruit,  they  being  nearly 
always  negative  characteristics  when  a  com- 
parison is  made.    He  adds: 

^'A  ^ood  and  rational  classification  of  the 
varieties,  uniting  simplicity  to  clearness, 
must  put  any  one  in  position  to  appreciate 
and  select  olive  trees  according  to  their  agri- 
cultural requisites.  It  is  not  of  much  inter- 
est to  the  agriculturist  to  know  that  a  variety 
bears  olives  of  this  or  that  form  or  color,  or 
that  its  leaves  are  more  or  less  abundant, 
more  or  less  developed;  whether  they  are 
large  or  small,  and  the  fruit  is  red  or  black, 
round  or  oblong.  This  does  not  give  a  clear 
idea  of  the  nature  of  the  tree,  of  the  place 
where  it  ought  to  be  cultivated,  of  the  man- 
ner of  pruning  that  suits  it  best,  of  the  dis- 
tance it  requires  in  planting,  of  its  fecundity, 
etc.  What  they  want  above  all  is  the  knowl- 
edge of  the  characters  that  show  the  resist- 
ance, the  bearing,  the  stature,  the  precosity, 
the  fruitfulness,  and  the  oiliness  of  the  tree. 

"The  degree  of  resistance  permits  us  to  judge  whether  a  plant  can  thrive 
in  unprotected  and  non-temperate  places,  in  unpropitious  localities,  or  it 
demands  the  most  favorable  exposures,  the  positions  well  protected. 

**  The  bearing  of  erect  and  robust  or  of  thin  branches,  numerous  and 
reflected,  suggests  the  form  that  the  tree  will  have  and  the  pruning  that 
it  requires  to  bear  abundant  fruits. 

"  A  great  height,  or  medium,  or  small,  tells  us  what  area  we  must  allow 
to  each  tree,  and  the  proper  distance,  that  it  may  grow  and  produce.  It 
is  generally  remarked  that  the  height  is  proportionate  with  the  domes- 
ticity. The  wild  olive  trees  are  ten  to  fifteen  reet  high;  the  hardiest  culti- 
vated plants  make  medium  trees;  those  less  hardy,  larger  trees;  the  trees 
of  the  highest  stature  are  the  best  olive  trees,  in  proper  situations. 

"  The  degree  of  precosity  in  blossoming  and  maturing  of  the  fruit  is  a 
good  indication  for  valuing  the  fruitfulness  of  the  tree,  because  the  early 
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blossoming  is  a  guarantee  of  certain  fructification  and  of  prompt  maturity 
that  permits  to  rescue  in  time  the  product  from  any  vegetable  enemies. 

"  Lastly,  the  oiliness  teaches  us  to  prefer  those  olives  which  at  equal 
weight,  give  more  oil. 

"  With  this  data  as  directing  principles,  we  may  be  able  to  embrace  all 
the  varieties  of  the  olive  tree  in  four  groups,  forming  two  divisions,  that  is: 

^^ Division  1.     {Oleasters.)     Group  L 

"  Represents  the  wild  type,  which  is  not  worth  cultivating,  because  the 
berries  are  very  small  and  very  little  fleshy.  Shrub  or  tree  ten  to  fifteen 
feet  high. 

^^ Division  2,     Cultivated  Olive   Trees.     (Olivastri.)     Wild  Olive  Trees. 

Group  2. 

"  Obtained  from  the  seed  of  the  best  olives;  the  hardiest  of  the  cultivated 
olive  trees;  small  branches,  robust  and  erect;  berries  of  different  size,  but 
not  much  fleshy.    Tree  generally  not  very  high,  sometimes  very  showy. 

"  Medium  Olive  Trees.     Group  8. 

"Less  hardy;  small  branches,  robust  and  erect;  berries  more  fleshy. 
Tree  of  middle  height. 

^^  Frantoiami.     Group  4- 

"The  best;  small  pendulary  branches;  berries  of  different  sizes,  very 
fleshy  and  oily,  sometimes  lacking  oil  and  good  only  for  pickling.  Large 
tree,  that  produces  mainly  olives  for  oil. 

"  The  first  division  treats  of  the  Oleasters  (the  Olea  europ.) ,  which,  although 
they  form  their  fruit  well  (Allegano)  and  yield  a  crop,  cannot  be  cultivated 

with  profit,  because  the  small  berries 
have  the  mesocarp  very  thin  and  give 
but  little  oil,  representing  -thus  a  barren 
type,  a  good  subject  to  be  grafted.  They 
constitute  a  unique  group,  including  few 
varieties,  different  in  height,  form,  and 
the  size  of  the  fruit. 

"  The  second  division  is  that  of  the  cul- 
tivated olive  trees  and  includes  three  dis- 
tinct groups:  the  Olivastri,  the  medium 
olive  trees,  and  the  Frantoiani.  The  Oliv- 
astri, obtained  at  first  from  the  seed  of 
the  best  varieties,  form  the  group  of  the 
hardest  and  less  oily  cultivated  olive 
j^^^^  trees.  The -Frantoiani  represent  the  group 

^^^'  of  the  noblest  and  fruitful  group  of  olive 

trees.  Between  the  two  there  is  interposed,  for  hardiness  and  productive- 
ness, the  group  of  the  medium  trees. 

"  The  Olivastri  are  distinguishable  by  their  bearing  of  erect  and  ascendant 
small  branches,  by  the  foliage  of  darker  color,  and  because  they  require 
severe  pruning.  They  stand  a  poor  soil,  the  winds,  the  fogs,  and  the  frosts 
of  the  locality.  They  form  well,  bear  olives  varied  in  size,  not  much  fleshy, 
consequently  producing  oil  in  limited  quantity;  the  largest  may  be  pickled. 
"The  Frantoiani,  or  trees  truly  oleiferous,  send  forth  thin  tender  shoots, 
long  peduncles,  and  must  be  sparingly  pruned;  their  foliage  is  light;  they 
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St.  A008TINO  (Green  olire). 


prefer  protected  positions,  sunny  exposures;  fear  the  fogs,  the  winds,  and 

cannot  stand  the  irosts;  if  the  year  is  propitious,  they  produce  well.    The 

fruit  varies  in  size;  pulp  abundant;  oil 

Une,  very  pleasant;  at  times  they  contain 

but  little  oil,  and  must  be  pickled. 
"The  medium  olive  trees  resist  better 

than  the  Frantoiani  on  high  and  cold 

localities;  branches  ascendant,  but  less 

robust  than  those  of  the  Olivastri,    Olive 

of  various  sizes,  less  fleshy  than  the 

Frantoiani;  richer  in  pulp  and  oil  than 

the  Olivastri, 

"The  cultivated  trees  which  belong  to 

the  second  group  {Olivastri)  are,  in  Tus- 
cany, the  Olivastri^  Leccini,  Mignoli  or 

Oremignol%    Puntaroli,   Trille,  etc*.;    in 

Sicily,  the  Uliva^tri,  Ceraaoli,  Nervi,  Crasturaffi,  etc.;   in  Calabria,  the 

Ultra  prima,  Coccitani;  in  Puglia,  the  Cellinio,  Leccesi,  Scuranesi  or  Uardo; 

in  Liguria,  the  Salvatici,  Mortini  or  Mortegui;  in  the  lower  western  region, 
the  Colonibari;  at  Sestri  Ponente,  the  Mattari  or  Oliv- 
astri,  etc. 

"  Included  in  the  third  group  (medium  olive  trees) 
are,  in  Tuscany,  the  Moraiolo  or  Morinello;  in  Sicily, 
the  Caltahellotteae  or  Palorribino,  Bianchetto  {Biancol- 
iddu),  etc.;  in  Calabria  (Plana  di  Palme),  the  Roton- 
dello  or  Ottobrarico;  in  Puglia,  the  olive  tree  of  Mono- 
poli;  in  Lieuria,  the  Merlino  of  Alberga,  Pignolo  of 
Savona  and  Rapallo,  etc. 

"  The  fourth  group  (Frantoiani)  includes  the  trees 
known  in  Tuscany  under  the  name  of  Frantoiano, 
Frantoio,  Razzo,  Razzolo,  Orossaio,  Coreggiolo;  in 
Sicily,  the  Ugghiam,  Nebu  or  Zaituni^  Calmignaru, 
etc.;  in  Calabria,  the  Mammola;  in  Puglia,  the 
Paesano  of  Bari,  or  Barezano,  Ogliarolo,  and  Racin- 
oppe,  of  Corato;  in  Liguria  the  trees  called  Tagliaachi, 
from  Finale  and  Voltri;  Pignoli,  of  Oneglia,  Lavag- 
nini  of  the  Riviera  Levante,  Razzoli  of  Sestri  Ponente, 
of  Levanto,  etc. 
"In  Tuscany  forty  varieties  have  been  enumerated  as  follows: 


Belmontk. 


Yabikty. 


Origin. 


1.  American  (so  called) 

2.  Amerina 

3.  Bacolina 

4.  Bastardona 

♦5.  Belinontet 

♦6.  St.  Caterina  (eatable  fruit) 

7.  Cerretana 

♦8.  Coreggiola 

9.  Cucca  (eatable  fruit) 

10.  Dolce  (sweet)  (eatable  fruit) 

11.  Francese  (French)  (eatable  fruit). 

12.  Frantoiana 

13.  Gentile  (fine)  (eatable  fruit) 

♦14.  Giogliaia 

♦15.  Oremijj^ola 

♦16.  Grossaia 

♦17.  Leccia 


Aretino. 

Cortona. 

Valley  of  Nievoli. 

Pisan  Hills. 

.  Florentine  Hills. 
-  Florentine  Hills. 

Valley  of  Nievoli. 
.  Florentine  Hills. 
.  Florentine  Hills. 
.  Florentine  Hills. 

Pisan  Hills. 

.Florentine  Hills. 
-Florentine  Hills. 

Amiata. 

Pisan  Hills. 

Pisan  HUls. 

Pistoia. 


r 
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Var«tt. 


Obioin. 


18. 

19. 
•20. 
♦21. 

22. 
•23. 
•24. 
•25. 
•26. 
•27. 
•28. 

29. 

30. 

31. 

32. 
♦33. 

34. 

35. 

36. 

37. 
•38. 
•89. 
•40. 


Leccia  piccola  (small) . .  - 

Maremmana 

Mignola 

Mignola  (large  olive) ... 
Moraiola  grossa  (large). 

Morchiaia 

Morinella 

Mortellina,  or  Trilla 

Occhina,  or  Puntarola.. 

Oeliara 

OTivastra 

Orida 

Pallona 

PerQj^na 

Pesciatina 

Piangente  (weeping)  J.. 

Pillora 

Pocia  (eatable  fruit) 

Ragiale 

Kastrellina 

Razza 

Rossellina 

Salvatica 


Florentine  Hills. 

Siena. 

Florentine  Hills. 

Valley  of  Nievoli. 

— -Maremma. 

Florentine  Hills. 

Florentine  Hills. 

Valley  of  NievoH. 

Valley  of  Nievoli. 

Valley  of  Nievoli. 

Amiata. 

Maremmn. 

Valley  of  Nievoli. 

Cortona. 

Valley  of  Nievoli. 

Florentine  Hills. 

Pisan  Hills. 

Cortona. 

Cortona. 

Cortona. 

Pisan  Hills. 

Florentine  Hills. 

.Littoral  of  Maremraa. 


"  Having  thus  begun  the  studjr  of  the  varieties  of  the  region,  there  ought 
to  be  grafted  at  the  same  time  m  each  locality,  the  varieties  of  the  other 
regions,  so  that  it  could  be  possible  to  ascertain,  the  character  of  each 
variety,  and  how  they  are  modified  by  the  change  of  locality." 

The  main  varieties  known  to-day  in  the  different  Italian  provinces,  are 
the  following: 

In  Tuscany, 

1.  The  Razzo  or  Frantoiano. 

2.  The  Frantoio,  Orossaio,  and  Coreggiolo, 

3.  The  Morinello  or  Moraiolo, 

4.  The  Mignolo  or  Oremigndo, 

5.  The  Leccino  or  Leccio,\ 

•The  following  varieties  bearing  eatable  frnits,  are  added:  8anU  Agontino  (Audria)^ 
Bella  diSpagna,  and  Aacolana. 

f  This  beautiful  variety  is  similar  to  the  olive  Razza^find  to  the  olive  Racinoppe;  it  is  very 
prolific  and  produces  excellent  oil. 

X  This  excellent  and  beautiful  variety  is  believed  to  be  a  large  fruit  (Mignola),  is  highly 
recommended  for  the  hills,  because  it  stands  better  than  the  variety  Leceia  on  poor  anct 
drv  soil ;  it  has  given  proof  of  hardiness,  and  produces  oil  of  fine  quality. 

I  '*  In  1872  (AgricoUura  Italiana,  of  December,  1877),  after  a  frost  that  caused  considerable 
damage  to  the  olive  trees,  the  Board  of  Agriculture  of  Florence  appointed  a  Commission 
to  visit  the  damaged  localities  in  order  to  study  the  injuries  suffered  by  the  plants,  and 
the  reason  why,  while  some  groves  had  died,  some  others  contiguous  to  them  had 
remained  unhurt;  and  possibly  to  suggest  to  the  olive  growers  what  they  could  do  in 
regard  to  the  losses  thev  had  suffered. 

"  I  had  the  honor  to  oelone  to  that  Commission,  and  from  the  careful  examination  we 
made,  our  attention  was  called  to  the  following  fact  that  we  noticed  in  two  localities : 
At  Poggio,  in  the  middle  of  a  grown  up  grove  of  olive  trees,  that  formerly  was  magnifi- 
cent for  vigorous  vegetation  and  now  almost  wholly  destroyed^  a  single  plant  was  green 
and  prosperous.  The  injured  plants  belonged  partlv  to  the  varieties  Fraiitinaiva  or  i^oreg- 
gioUif  partly  to  the  Morinella  or  Mariola;  the  one  tnat  remained  unhurt  was  known  by 
the  name  of  Leccino.  We  noticed  the  second  case  on  the  hill  of  Pietra,  where  a  tree  of 
the  variety  Leccino  had  remained  unhurt  in  the  middle  of  the  nearly  general  destruction 
of  the  other  varieties. 

"  After  further  investigations  we  heard  that  in  the  Province  of  Pistoia  this  variety  was 
preferred  by  the  cultivators  of  those  regions,  because  it  is  more  hardy  in  the  low  temper- 
ature that  IS  so  frequent  in  that  district.  In  fact,  we  found  that  since  twenty  years  they 
had  commenced  the  substitution  of  the  Leccino  tree  to  the  old  variety  of  olive  trees. 

"The  Leccino  tree  requires  a  fresh  and  very  fertile  soil,  and  its  virtues  cannot  be  guar- 
anteed in  other  conditions,  because  the  plants  of  this  variety  not  planted  in  such  soil  do 
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In  Sicily, 

1.  The  Ofliaiay  or  for  oil  {Ughiara,  Ughialora), 

2.  The  Neha  or  Zaituni, 

3.  The  Calamignara  or  of  Termini, 

4.  The  Caltabellottese  or  •Palombina, 

5.  The  Bianchetta  (Biancoliddu). 

6.  The  Cerasola, 

In  Calabria. 

1.  The  Mammola  or  Mammolese, 

2.  The  Ottobrarico, 

3.  The  RotondeUo, 

4.  The  Coccitano  or  Coccitanico, 

In  Puglia  and  Basilicata, 

1.  The  Paesano  at  Ban,  Baremno  in  other  places. 

2.  The  Ogliarolo  or  Da  oZio  (for  oil). 

3.  The  Racemi  or  Racinoppe, 

4.  The  Manopolese  or  of  Monopoli. 

5.  The  Cellino,  Laccese,  Scuranese  of  Nardo, 

In  Urtibria, 

1.  The  i2a«o,  Ragghio,  or  Raggio, 

2.  The  Tondo  or  TbndtiZo. 

3.  The  Fecciaro, 

In  Liguria, 

1.  The    TaggiosOf   Taggiasco  or  of  Taggia  in  the  Riviera  di  Ponente, 

Lavagnino  or  Razzolo,  Riviera  di  Levante. 

2.  The  Pignolo, 

3.  The  Colombaro, 

4.  The  Mortino, 

In  the  Basin  of  Garda,  in  Trent,  and  in  the  Provinces  of  Verona  and  Brescia. 

1.  The  Casalivo^  Casali,  or  Nostran, 

2.  The  Razzo  or  Razzar, 

3.  The  Oargnan^  Oarqna,  Grignan, 

4.  The  Dro;),  Forfe,  tombolot, 

5.  The  Fat'rtroi,  Favar,  Fofognon. 

The  white  olive  of  Ascoli,  illustrated  by  Professor  Castelli  in  a  pamphlet 
entitled  "  The  White  Olives  of  Ascoli  in  the  Olden  Times."  He  says:  **  A  noble 
citizen  of  the  Marche,  the  lamented  Count  Spada,  while  dining  in  a  res- 
taurant at  London,  noticed  on  the  bill  of  fare  tne  olives  of  Ascoli.  Wishing 
to  taste  these  delicious  fruits,  which  do  honor  to  their  region,  he  ate  some 

not  sncceed.  In  fact,  two  plants  grown  from  the  seed  1872,  grafted  to  this  variety  in  1876, 
and  planted  permanently  in  1877,  one  near  the  other,  during  the  first  years  the  two  trees 
grew  on  equal  conditions,  but  while  one  of  them,  planted  in  high  ground  and  not  having 
found  obstacles,  became  in  a  few  years,  without  any  aid,  fine  and  majestic,  with  a 
beautiful  dark  green  foliage,  and  bore  fine  olives;  the  other,  which  was  planted  in  a  lower 
ground,  meeting  perhaps  obstacles  in  some  stony  underground  strata,  became  also  a  fine 
tree,  but  its  foliage,  its  color,  even  the  olives,  show  the  diversity  of  the  conditions  of  the 
soil  where  it  grows,  notwithstanding  its  being  assisted  by  frequent  manuring,  and  also 
watered  In  summer.  This  variety  must  not  always  be  considered  as  the  hardiest  to  cold, 
as  this  quality  is  subjected  to  the  hygrometrical  conditions  of  the  soil." 
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Abcolama  (Green  olive). 

well-to-do  families  of  Ascoli. 


of  them,  but  found  when  settling  the  account  that  in  the  English  metrop- 
olis the  white  olives  of  Ascoli  cost  about  20  cents  each.    They  cost  nearly 

the  same  in  Paris  and  are  considered  a 
delicacy  for  the  rich.  It  must  not  be 
thought,  however,  that  all  the  olives  con- 
sumed in  London,  Paris,  and  other  cities 
come  from  Ascoli.  As  is  the  case  with  all 
commercial  products  of  high  reputation, 
the  goods  are  named  after  the  locality  that 
gives  them  more  credit  than  favor. 

"  In  Ascoli  the  price  of  the  pickled  olives, 
put  in  proper  recipients  for  distant  expor- 
tation, varies  from  $3  to  $5  per  pound. 
The  quantity  is  about  one  hali  consumed 
on  the  place.  During  many  months  of  the 
year  the  white  olive  ends  the  meal  of  the 
StuflFed  with  meat  and  other  ingredients 
these  olives  are  also  an  appetizing  dish.  This  small  industry  handsomely 
remunerates  many  producers. 

'^ First — That  of  the  properly  called  tender  olive  {Oliva  tenera)  is  rather 
large,  nearly  round,  pale  of  color,  with  a  very  small  pit,  and  generally  flat. 
^'Second — That  of  the  nive  olive  {Oliva  gentile),  with  a  little  larger  pit,  of 
more  oblong  form,  and  of  pea-green  color. 

**  Third — That  of  the  hard  olive  ( Oliva  dura) ,  whose  volume  oftener  equals 
that  of  the  two  preceding  qualities;  but  it  dififers  by  its  lengthened  form, 
by  the  dark  green  of  its  surface,  by  its  larger  ovoidal  pit,  and  by  its  rather 
hard  and  tough  pulp. 

"Generally  for  the  first  and  the  second  grafting,  selection  is  made  of 
gems  taken  from  plants  that  produce  olives  of  the  first  or  second  quality; 
that  is,  the  tender  and  the  nice,  keeping  an  inverted  order;  that  is,  placing 
buds  of  the  first  quality  on  shoots  of  the 
grafts  produced  by  gems  of  the  second. 
"The  less  followed  system,  but,  as 
has  been  shown  by  experience,  the  more 
fruitful,  is  that  of  using  in  the  first 
grafting  the  gems  of  the  hard  olive  ( Oliva 
dura),  and  in  the  second  those  of  the 
tender  {Tenera)  olive.  After  all,  the 
Qther  processes  practiced  in  the  oleifer- 
ous  regions  for  the  cultivation  of  the  Olea 
europea  and  its  varieties,  are  useful  also 
for  the  olive  tree  grown  for  its  fruit.  It 
has  been  found  advantageous  for  the 
latter  to  frequently  water  the  shoots  of 
young  grafts,  and  even  the  grown  up 
trees,  during  summer.  A  sure  reward 
for  this  work  will  be  a  more  abundant 
crop  of  choice  olives." 

Another  fine  variety  for  pickling  pur- 
poses is  called  Bella  di  Spagna.  A  variety  discovered  in  Greece  by  Prof- 
essor Orphanides.  Its  fruit  is  white,  that  is  ivory  white,  tending  to  yel- 
lowish, and  its  foliage  is  of  a  fine  light  ash-colored  green  on  the  upper  face, 
while  the  under  face  is  of  a  fine  nearly  silvery  gray.  All  these  characters 
constitute  a  variety  truly  distinct  and  ornamental.  This  olive  was  exposed 
at  the  World's  Fair  of  Vienna,  and  at  the  Subernational  Horticultural  Fair 


Razza. 
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of  Florence,  under  the  name  of  Olea  lencocarpa  or  Chion-carpa,    Its  oil 
is  very  fine. 

Professor  Casabuona  writes:  Many  are  the  varieties  of  the  Olea  europea* 
cultivated  in  the  different  oleiferous  regions  of  Italy,  and  to  exactlv  describe 
them  would  be  hard  and  difficult.  In  order  to  bring  them  to  the  knowl- 
edge of  the  cultivators,  I  will  confine  myself  to  the  principal  varieties,  and 
those  best  adapted  to  the  Italian  soil,  those  which  combine  facility  of 
cultivation  with  abundance  of  production. 

Olea  amygdalina. — Amygdalme  olive  tree,  resembling  the  almond  (man- 
dorline),  known  in  Southern  France  by  the  name  of  Plant  d^Aix,  This  is 
one  of  the  finest  and  best  varieties,  and  is  extensively  cultivated  in  Pro- 
vence. Its  fruit  has  the  form  of  the  almond.  It  is  used  for  preserving,  but 
it  could  be  also  converted  into  oil,  as  the  oil  it  gives  is  sweet  and  of  good 
quality. 

Olea  augulosa, — Olive  tree  Galliningo,  resembling  the  laurel;  stands  well 
our  hardest  winters;  its  foliage  is  not  very  dense.  The  fruits  are  reddish, 
provided  with  a  long  peduncle,  and  are  preserved  in  vinegar.  Its  oil  is  of 
middling  quality. 

Olea  atroruhens. — Reddish  olive  tree. 

Olea  coloviharo. — A  tree  of  middling  size;  it  fears  the  frost;  prefers  a 
stony  soil  and  calcareous  localities.  Its  fruit  is  of  a  fine  dark  violet  color, 
is  small,  abundant,  and  produces  the  finest  oil. 

Olea  atrovirens. — Pointed  olive  tree,  known  in  France  ^y  the  name  of 
Punchude  and  Rougette.  Its  fruits  are  pointed  at  the  extremities,  and 
when  perfectly  ripe  are  orange  colored  like  the  fruit  of 
the  jujube  tree  {Zizyphus  vulgaris).  It  produces  oil 
of  good,  but  not  of  the  first  quality. 

Olea  cranimorpha. — Olive  tree  (sorbaio)  resembling 
the  service-tree,  known  in  France  under  the  name  of 
Cormean  (sorbe)  and  in  the  Ligurian  localities,  under 
those  of  Lavagnino  (from  Lavagna)  and  of  Taggiasco 
(from  Taggia).  Its  branches  incline  toward  the 
ground,  and  as  it  increases  in  volume  the  tree  assumes 
a  picturesque  appearance;  it  could  therefore  be  culti- 
vated also  as  an  ornamental  plant.  This  is  one  of  the 
best  and  most  productive  varieties;  small  fruit,  elon- 
gated, very  black  when  ripe;  pit  pointed  at  both  ex- 
tremities. 

Olea  reispanica. — Olive  tree  of  Spain,  olivotto  (small 
olive  tree).    Its  fruits  are  the  largest  of  all  the  vari- 
eties; excellent  for  preserving  purposes;  if  converted  robselmka 
into  oil  they  would  give  a  bitter  oil.     In  Seville  there 
is  cultivated  one  of  its  under  varieties,  known  under  the  name  of  Aceituna 
De  la  Reina  (olive  of  the  Queen),  that  is  preserved  and  is  of  the  size  of  a 
Damson  plum.    Its  pit  is  very  small. 

Olea  oblonga, — Elongated  olive,  known  in  Provence  under  the  name  of 
Picholine  and  Saurine,  and  in  Italy  under  the  name  of  Pignolo,  Its  fruit 
is  considered  the  best  for  preserving  purposes,  and  is  also  dried;  it  pro- 
duces a  fine  and  sweet  oil.  According  to  the  distinguished  Rosier,  those 
names  are  given  also  to  another  variety  having  the  qualities  of  the  Olea 
oblonga,  whose  fruit  is  a  little  smaller,  of  a  more  round  form,  and  has  the 
pulp  strongly  colored.    In  Liguria  this  variety  is  called  Crova. 

*By  the  name  of  varieties  are  called  those  alterations  and  changes  that  often  are  seen 
both  in  the  flowers  and  fruit,  in  the  leaves,  and  in  other  parts  of  the  plants  obtained  from 
the  seed  of  a  type  species. 
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Olea  odorata. — Blue  olive.  Elegant  plant,  with  large  and  numerous 
leaves;  elongated  fruit,  possessing  a  pleasant  aroma;  it  is  excellent  when 
preserved,  but  it  does  not  last  so  long  as  the  others  of  its  kind. 

Oleapraecox. — Black  olive,  Moorish  olive,  blackish  olive.  This  variety 
produces  very  black  oval  fruits,  from  which  is  extracted  an  oil  that  is  con- 
sidered of  the  best;  small  pit. 

Olea  regia, — Royal  olive,  known  in  France  under  the  name  of  Triparde, 
Produces  excellent  large  fruits  for  preserving  purposes;  if  converted  into 
cSl,  the  oil  would  be  of  the  worst  quality. 

Olea  racemosa, — Branchy  olive  tree,  known  in  southern  France  under 

the  name  of  Bouteillac,  Boutiniane^  and  Nepugete.    This  plant  is  not  much 

sensitive  to  frost,  stands  our  most  severe  winters,  but 

/^^^^"^^  its  production  is  very  variable.    The  oil  is  good,  but 

fk  it  has  the  great  disadvantage  of  depositing  consider- 

\^  able  sediment,  the  fruit  having  a  very  fleshy  pulp. 

\s^^  Olea  spherica. — Spherical  olive,  barralingo  olive 

llmH^^     tree.     Plant  of  fine  vegetation,  whose  fruits  are  more 
/[  j^Bk    rounded  than  any  other  species  and  variety,  and 
yivL^^B   from  which  a  delicate  and  fine  oil  is  obtained. 
A'      l^^^r  mbrotunda, — Olive  nearly  round.     Robust 

L^^m  ^^^    plant  of  fine  growth  and  abundant  production.  Fruit 
1^^^  .  small,  very  bitter,  giving  an  excellent  oil. 

obwiionola,  ^^^  variegata. — Variegated  olive,  marbled  olive 

tree,  whose  fruit  varies  in  form  and  color,  passing 
from  green  to  red,  and  from  the  latter  to  violet  beautifully  speckled  with 
white;  oil  of  middling  quality. 

Olea  viridula. — Greenish  olive,  oval  fruit,  that  keeps  for  a  long  time  its 
green  color,  but  subject  to  putrefy  at  the  time  of  its  maturity.  This  variety 
enjoys  a  very  good  reputation  at  Port  Saint  Esprit  (district  of  Avignon), 
but  is  not  cultivated  in  any  other  locality.  This  may  depend  upon  the 
soil,  the  climate,  and  also  upon  the  method  of  cultivation. 

The  characters  of  many  other  cultivated  varieties  could  be  described, 
but  I  think  that  the  foregoing  are  sufficient;  however,  I  will  name  two 
more:  the  sweet  black  olive  {Olea  nigra  dulcis)  and  the  sweet  white  olive 
{Olea  alba  dtdds),  because  their  fruit,  when  well  ripe,  do  not  require,  to  be 
eatable,  so  careful  preparation  as  the  other  species,  being  of  excellent  qual- 
ity for  pickling  purposes. 

Nothing  remains  to  be  added  in  regard  to  the  utility  of  the  explained 
matters,  but  being  desirous  to  unite  the  pleasant  with  the  useful,  I  shall 
yet  entertain  the  kind  reader  on  the  ornamental  species  of  olive  trees  that 
serve  exclusively  for  the  embellishment  of  the  gardens,  and  for  the  botan- 
ical collections: 

Olea  apetala. — (Hort.  angel.  Vahl.  Pers.)  Olive  without  petals.  This 
species  is  a  native  of  New  Holland;  has  elliptical  oval  leaves,  quite  entire. 
The  flowers,  without  petals,  as  its  name  indicates,  are  disposed  in  bunches. 
It  is  cultivated  in  conservatories. 

Olea  americana, — Olive  tree  of  America.  It  is  found  in  the  Carolinas 
and  Florida.  It  is  an  erect  plant,  with  leaves  lanceolate,  elliptical,  rather 
oblong^  pointed,  smooth,  entire,  solid,  glossy  on  the  upper  face,  and  of  a  fine 
yellowish  green.  It  blossoms  in  June;  its  flowers  are  arranged  in  close 
bunches;  its  bracts  are  persistent,  united,  and  small. 

Olea  capensis, — Olive  tree  of  the  Cape  of  Good  Hope.  Very  dwarf  and 
bushy  plant  two  feet  high.  Its  branches  are  rough,  whitish,  tetragon; 
leaves  opposite,  oval,  rounded,  very  large  in  comparison  to  those  of  the 
European  varieties;  quite  entire,  solid,  stiff*,  of  a  fine,  dark,  and  gloomy 
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green  on  the  upper  face,  pale  on  the  under  face.  It  blooms  at  diflferent 
times;  small,  white  flowers,  di8p6sed  in  elegant  and  showy  divergent 
bunches.  One  variety  only,  with  elliptical,  wavy  leaves,  and  green  pedi- 
<5les,  is  cultivated. 

Olea  emarginata  (Lam.). — Emarginated  olive,  called,  in  India,  Ponnei, 
Originally  from  India  and  Madagascar;  tree  of  about  sixty  feet  in  height, 
whose  branches  are  opposite,  gray,  and  striated;  has  the  leaves  opposite, 
oval,  rounded,  notched  at  the  summit,  quite  entire,  solid,  wrinkled,  of  a  fine 
lively  green  on  both  faces;  the  pedicle  short  and  wrinkled.  Flowers  larger 
than  those  of  all  the  other  species  of  this  class,  bell-shaped,  in  four  small 
-divisions,  beautifully  disposed  in  terminal  bunches. 

Olea  exaaperata  (Jacq.). — Rough  olive  tree,  originally  from  the  Cape  of 
<jOod  Hope,  blossoming  in  May.    Bushy  plant  of  about  five  feet;  erect  and 
dark  branches;  leaves  opposite,  oblong,  obtuse,  with  a  point,  quite  entire, 
solid,  glaubrous,  five  to  six  inches  long.    Numerous 
white  flowers  in  trichotomous  and  terminal  flowery 
tufts. 

Olea  exceUa  (H.  K.).  —  Olive  tree  of  Madeira. 
Small  plant  having  an  erect,  gray,  and  branchy  stem. 
Leaves  lanceolate,  elliptical,  pointed,  and  not  smooth 
like  the  Olea  americana^  but  with  the  edges  reflected, 
<iuite  entire,  solid,  shining,  of  a  dark  green  color  on 
their  upper  face.  Flowers  in  dense  bunches;  the 
bracts  leafy,  the  flower  cup-shaped  and  persistent, 
the  higher  caducous,  large,  and  leafy. 

Olea  fragrans  (Thumb.)  —  Osmonthvs  fragrana 
(Lour).-— Odoriferous  olive  tree,  {Odoriferous  osman- 
thus)*    From  China  and  Japan.     Tree  measuring  ^ 

three  to  six  feet;   having  branches  more  flexible  '     trilla. 

than  those  of  the  other  olive  trees. 

Thuvib  {Osvuinthvs  fragrans  Lour). — A  native  of  Japan  and  China. 
This  plant  is  now  too  well  known  to  require  a  description,  but  it  may  be 
seasonable  to  give  some  particulars  about  it  that,  perhaps,  are  not  so  well 
understood. 

Although  always  green,  and  consequently  more  exposed  to  feel  the  inju- 
ries of  the  snow  and  frost,  the  Olea  fragrans  may  be  said  to  possess  a 
degree  of  endurance  of  cold  rather  greater  than  the  common  olive  and  its 
-compatriot,  the  camellia.  Contrarily  to  the  latter,  the  Oka  grows  equally 
well  in  the  shade,  in  places  short  of  light,  without  ever  seeing  the  sun, 
or  in  a  full  southern  exposure;  it  does  not  require,  as  is  generally  believed, 
manured  soil,  but  thrives  in  any  good  common  soil.  As  far  as  we  know, 
it  does  not  produce  fruit  in  our  country  (we  should  be  grateful  to  those 
able  to  contradict  this  assertion).  It  is  propagated  by  shoots,  and  oftener 
bv  grafts  or  slips  that  are  made  in  summer  and  take  without  difficulty. 
The  plants  obtained  in  this  manner  bear  blossoms  even  when  very  small. 

*  The  following  is  quoted  from  the  "  BuUetino  "  of  the  R.  Tuscan  Society  of  Horticulture, 
of  September,  1876: 

"  Whoever,  nowadays,  goes  via  Servi  and  many  other  streets  of  our  Florence,  cannot 
but  feel  a  pleasant  surprise  at  the  sweet  perfume  that  tills  the  air,  nearly  making  it  more 
respirable  and  purer.  Rather  different,  mdeed,  are  the  effluvia  which  we  are  often  con- 
demned to  inhale  in  the  city.  And  that  delicate  perfume,  not  too  strong  to  be  annoying, 
comes  from  the  minute  flowerets  of  a  plant  sister  to  our  common  olive  tree,  the  Olea  fra- 
grant. Leaves  opposite,  lanceolate,  pointed,  very  large,  denticulate,  and  very  solidly  cori- 
aceous. From  July  to  August  it  is  decked  with  white,  sweetly  odorous  flowers,  gathered 
in  twos  or  threes  in  the  axils  of  the  superior  leaves,  and  supported  by  short  peduncles. 
These  flowers  enter  as  a  special  perfume  into  the  preparation  of  tea." 
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The  Olea  fragrans  may  also  be  propagated  by  grafting  it  on  the  olive  tree 
or  the  privet,  especially  on  the  lAgvstrum  japonicum;  and  we  advise  the 
amateurs  who  possess  large  privets  in  their  gardens  to  try  the  experiment, 
thus  substituting  a  very  sweet  perfume  to  the  too  sharp  and  not  always 
pleasing  odor  of  the  privet  flowers.  One  could  take  advantage  of  the 
numerous  flowers  of  the  Olea^  as  they  do  in  China  and  Japan,  where  they 
use  them  for  scenting  certain  quaUties  of  tea. 

We  shall  add  a  few  words  finally,  concerning  a  species  akin  to  the  pre^ 
ceding  one  and  much  less  common,  the  Olea  Uicifotia  (Hort.),  Osmanthus 

aquilifolius  (Hort.),  a  native  also  of  Japan,  that 
seems  to  show  such  characters  as  to  truly  consti- 
tute a  distinct  species.  Under  many  aspects,  the 
latter  seems  to  be  preferable  to  the  older  species, 
from  which  it  difiers  by  shining,  varnished-like- 
leaves,  of  a  fine  dark  green  on  the  upper  face; 
while  the  under  face  is  smooth,  finely  veined,  and 
of  a  lightly  opaque  ereen  color.  These  leave* 
are  nearly  all  notched  in  such  a  manner  as  to  be 
mistaken  for  those  of  the  holly,  but  they  are  not 
wavy;  we  say  nearly  all,  because  sometimes  there 
can  be  found  some  that  are  entire  and  completely 
unarmed.  The  flowers  of  this  species,  arranged 
around  the  small  branches  of  the  preceding  year,, 
are,  as  in  the  other  species,  of  a  snow-white  color, 
and  consequently  very  conspicuous.  Their  per-^ 
fume  is  also  very  diflferent  and  puts  in  mind  that  of  the  Gardenia;  and  it 
is  a  curious  fact  that,  while  close  by  its  perfume  is  much  stronger  and 
penetrating  than  that  of  the  Olea  fragrans^  it  does  not  spread  at  a  distance 
like  the  latter. 

Another  well  known  species,  or  variety,  is  the  Olea  rubra,  which  resem- 
bles very  much  the  Olea  fragrans;  its  leaves  are  larger  and  its  bearing  ia 
also  more  arborescent,  but  it  produces  scanty  flowers,  and  its  flowerets  are 
very  small,  and  do  not  differ  from  those  of  the  more  common  species.  In 
various  catalogues  are  indicated  various  other  species  and  varieties  of  olives 
(Olea),  referable  probably  to  divers  forms  of  the  species. 

Olea  serratifolia  (Hort.  angl). — A  native  of  the  Cape  of  Good  Hope,  with 
leaves  indented  like  a  saw. 

The  Olea  capensis  can  live  in  open  ground  when  in  a  good  exposure,  in 
a  light  and  sandy  soil.  But  as  a  rule,  this  tree  rather  belongs  to  the  con« 
servatory  than  to  the  open  field.  These  olives  require  a  good  soil,  some- 
what  sandy,  and  need  but  a  few  waterings  during  winter.  They  are 
obtained,  ordinarily,  from  seeds  sown  over  a  bed  of  manure.  They  are 
also  propagated  by  layering,  which  takes  root  at  the  end  of  two  or  three 
years;  they  are  multiplied,  besides,  by  cuttings  set  into  vases  immersed 
in  a  hotbed,  where  they  grow  under  glass,  shaded  by  small  branches. 

The  Olea  emarginata  is  purely  a  hothouse  plant.    The  Olea  serratifolia 
and  Apetala  have  been  introduced  into  England  some  time  since. 
There  are  known  also: 
The  Olea  chrysophylla. 
The  Olea  florihunda^ 
The  Olea  arhorea. 
The  Oka  ilicifolia. 
The  Olea  ferruginea. 
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INTRODUCED  VARIETIES. 

PICHOUNE. 

{Plate  /,  Figure  L) 

This  tree  is  of  vigorous  growth,  but  of  average  dimensions;  its  trunk  is 
cylindrical;  its  branches  extend  horizontally,  and  are  of  slight  build;  the 
rejection  of  its  leaves  are  not  numerous.  The  leaves  are  ovate-lanceolate, 
very  often  enlarging  themselves  at  the  superior  part;  of  average  length; 
average  length  about  two  and  one  half  inches;  width,  one  half  to  two 
thirds  of  an  inch;  top  surface  of  a  dark  green  color;  bottom  surface, 
approaching  end  of  leaf,  rather  thick,  and  of  a  soiled  white  color.  The 
leaves  accumulate  in  great  numbers  on  the  young  branches,  covering  them 
thickly.  The  fruit  generally  accumulates  in  the  direction  of  the  branches 
of  the  year  (yearly  branches),  isolated  or  grouped  by  twos;  the  stalklet  is 
very  short.  The  iruit  stalk  is  very  large,  but  short,  and  inserting  them- 
selves in  a  rather  large  depression  of  the  fruit;  stigmate  persistent,  in  an 
umbilic  not  very  visible. 

The  fruit  of  the  Picholine  is  very  delicate;  the  tree  jaelds  a  good  and 
regular  production;  hardy,  and  cultivated  more  for  the  purpose  of  pickling 
than  for  oil  making. 

The  olive  is  a  trifle  below  the  average  size,  of  elongated  form,  but  large 
near  the  fruit  stalk,  with  a  tendency  of  tapering  itself  towards  the  point; 
rather  symmetrical;  strongly  fortified  on  one  side  at  a  point  not  attached; 
intermediate  form  between  varieties  Oliviere  and  Lacques,  The  fruit 
changes  in  color  from  light  green  to  wine  red,  then  to  red  black;  the  sur- 
face carries  a  number  of  spots  sufficiently  visible.  The  skin  is  fine  and 
the  pulp  abundant,  of  a  dark  red  color,  and  quite  fleshy;  the  pit  is  small, 
very  elongated,  pointed  at  both  extremities,  with  a  more  pronounced  curv- 
ature than  is  generally  found  in  most  olives. 

REDDING  PICHOLINE   (CAL.) 

{Plate  /,  Figure  S.) 

This  tree  is  of  small  dimensions.  The  fruit  is  very  small,  as  shown  in 
the  illustration,  and  is  of  deep  blue-black  color;  it  makes  very  good  oil 
and  a  very  sweet  pickle  (ripe  and  green),  but  is  best  suited  as  a  stock  to 
bud  and  graft  upon.  This  little  olive  was  introduced  several  years  ago 
under  the  name  of  Picholine,  which  name  it  bore  until  it  came  into  fruit- 
ing. I  have  seen  some  of  the  original  trees  that  were  imported  at  that 
time.  There  is  more  than  one  variety.  The  tops  of  the  trees  supposed  to 
be  the  Picholine  died  down  below  the  graft,  and  they  put  fortn  many 
shoots,  from  which  this  little  olive  originated.  It  is  no  doubt  a  wild  species; 
it  belongs  to  that  type.  The  illustrations  of  this,  as  well  as  of  the  Picho- 
line, are  natural  size,  and  if  their  characters  be  studied  the  difference 
between  the  cultivated  and  the  wild  type  will  be  observed  without  much 
explanation.  The  leaf  of  the  cultivated  type  is  oval,  lance-shaped,  and 
enlarged  at  the  superior  part.  The  leaf  of  the  wild  type  is  short,  broad  at 
center,  and  a  character  too  well  known  among  that  species.  The  pit  of  the 
cultivated  species  is  of  many  types.  The  wild  olive  has  only  one,  as 
shown  in  the  illustration  of  the  Redding  Picholine  (Cal.).  The  fruit  of 
the  Redding  Picholine  being  so  small,  makes  it  difficult  of  gathering.  In 
gathering  the  fruit  the  best  process  in  use  is  to  lay  on  the  ground  under 
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the  trees  large  cloths,  and  the  fruit  is  then  stripped  from  the  limbs  with  a 
wooden  hand  comb;  they  are  then  passed  through  a  blower,  to  separate 
all  the  leaves,  etc.,  from  the  fruit. 

COLUMELLA. 

{Plate  II,  Figure  3.) 

I  consider  this  variety  a  most  valuable  acquisition,  because  of  its  pro- 
ductiveness and  superior  quality  of  its  fruit. 

The  tree  is  a  rapid  grower,  of  medium  dimensions,  stocky,  and  well  able 
to  support  the  great  weight  of  such  heavy  crops  as  this  olive  produces. 
This  is  a  very  productive  variety,  and  the  weight  of  the  fruit  generally 
brings  the  branches  to  the  ground,  unless  they  are  propped.  It  grows  in 
poor  as  well  as  in  rich  soil;  in  the  former  the  berries  never  attain  a  high 
color,  being  rather  pale,  and  the  oil,  while  good,  is  never  of  the  best.  On 
the  latter,  the  berries  attain  a  high  color,  and  the  oil  is  of  the  finest  quality. 
The  berries  attain  a  better  size  and  produce  the  best  grade  of  oil  in  soils 
suitable  to  olive  culture.  In  low,  damp  soils  this  olive  thrives,  but  the 
fruit  grown  under  such  conditions  can  only  be  utilized  in  the  form  of  pickles. 
The  fruits  of  the  Columella  are  bright  yellow  before  maturity,  and  on 
ripening  change  to  wine  red,  then  to  red  black.  The  fruit  being  bright  yel- 
low before  maturity  is  most  valuable  for  pickling.  In  the  ripe  state  I  have 
submitted  it  to  a  simple  treatment  of  pure  water,  and  in  six  days  the  fruit 
was  ready  for  the  table.  It  will  thus  be  seen  that  the  olive  contains  hardly 
any  bitterness.  The  ripe  olives  contain  a  large  percentage  of  oil.  This 
olive  is  one  of  the  hardy  kinds  and  stands  heavy  frosts. 

This  is  a  medium  early  variety.  In  some  localities  the  berries  become 
ready  for  pickling  in  September,  and  for  oil  in  October. 

UVARIA. 

(Plate  II,  Figure  4.) 

This  is  a  very  valuable  olive,  both  for  pickles  and  oil.  The  tree  is  a 
rapid  grower  and  quite  hardy.  It  grows  in  poor  and  rich  soils;  its  pro- 
duction is  good  on  either,  but  better  in  soils  and  conditions  suitable  to  the 
growth  of  the  olive.  The  fruit  is  medium  small,  of  a  dark  blue  color,  and 
hangs  in  clusters,  resembling  clusters  of  grapes.  I  have  counted  as  many 
as  fifteen  large  berries  on  clusters,  as  shown  in  the  illustration.  The  fruit 
is  excellent  for  pickles  and  for  oil.  I  consider  this  variety  one  of  the  most 
valuable,  and  is  perhaps  the  most  productive  olive  that  I  know  of.  Last 
year  the  fruit  on  many  trees  was  left  on  them  until  the  heavy  frosts  in 
winter.  All  the  other  varieties  near  this  one  (except  Columella)  dropped 
their  fruit.  What  fruit  did  remain  on  the  trees  shriveled  and  became 
worthless.  The  Uvaria  did  not  shed  any  of  its  fruits,  and  the  fruit  was 
damaged  but  little.  Many  of  the  foreign  varieties  suffer  greatly  from  cold 
weather;  this  is  especially  so  with  the  early  varieties;  when  the  fruit  is 
damaged  by  the  frost,  it  rots  on  the  tree.  This  variety  is  an  early  one, 
but  the  fruit  can  be  left  on  the  tree  until  late  in  winter,  as  it  stands  cold 
weather. 

SAILLERN. 

The  Saillern  is  a  very  hardy  tree,  middling  or  tall,  spreading  out;  trunk 
very  big,  enlarged  at  the  base.  Branches  pretty  vigorous,  generally  in 
limited  quantities  and  large,  much  bulged  out  at  the  insertion,  of  dirty  yel- 


THE  OLIVE — VARIETIES.  95 

low  color,  longitudinally  striated,  and  covered  with  apparent  and  pretty 
numerous  freckles;  wood  decidedly  canaliculate;  knots  not  prominent. 
The  leaf  is  lanceolate,  regular,  short,  relatively  large;  upper  face  shining 
light  green,  a  little  wrinkled;  under  face  covered  with  a  dirty  white  coat- 
ing, pretty  abundant.  The  leaf  is  nearly  flat,  the  edges  but  slightly  drawn 
back;  the  cover  of  the  tree  is  but  little  provided  with  leaves,  on  the  inside 
it  is  always  tolerably  thin.  The  limbs  are  not  very  thick,  flexible;  nerves 
well  delineated  on  upper  face.  The  mucron  is  well  marked  on  the  wide 
point  of  the  leaf;  hari,  short,  bent  round.  The  petiole  is  large,  short, 
bent  over,  bringing  the  leaves  upon  one  another  on  the  same  side  of  the 
branch.  The  fruits  generally  isolated,  occasionally  grouped  in  twos  on 
two-year  old  branches.  The  peduncle  is  long  (fruits  hang  down), inserted 
in  a  light  depression  of  the  fruit;  stigma  persistent  in  a  well  marked  um- 
bilic.  The  olive  is  quite  small,  nearly  ovoid,  a  trifle  oblong,  slightly 
bulged  out  on  one  side.  The  fruit  is  deep  black  when  ripe,  and  very  hoary; 
skin  thin;  pulp  not  abundant  nor  fleshy,  juicy,  colored  a  deep  vinous  red. 
The  pit  is  big,  of  same  form  as  the  olive;  tree  of  middling  maturity. 

A  delicate  tree,  sensitive  to  cold.  It  is,  nevertheless,  a  meritorious  vari- 
ety, especially  on  account  of  the  excellent  quality  of  its  oil;  not  grown  for 
pickling. 

ROUGET. 

The  Rouget  is  a  hardy  tree,  erect,  and  a  rapid  grower  under  favorable 
circumstances;  trunk  cylindrical,  canaliculate;  bark  blackish  gray,  wrink- 
led; the  main  limbs  are  either  horizontal  or  upright;  the  form  of  a  vase  or 
a  ball  are  the  most  favorable  to  its  development;  shoots  very  numerous. 

The  branches  are  numerous,  even  in  the  old  wood;  hardy,  long,  thin, 
horizontal,  or  semi-erect,  of  a  dull  gray,  wripkled,  covered  with  many  small 
regularly  distributed  freckles;  wooa  irregularly  furrowed,  even  on  old 
branches;  knots  prominent.  The  leaf  is  lanceolate,  pretty  short,  large; 
upper  face  deep  green,  with  pretty  numerous  punctures  stamped  on  the 
eages;  under  side  slightly  coated  greenish  white.  The  limbs  are  thick, 
with  edges  slightly  drawn  back;  nerves  little  marked  on  both  faces.  The 
mucron  is  quite  tender,  little  prominent,  but  well  defined  in  the  plane  of 
the  leaf.  The  petiole  is  short  and  quite  thick.  The  leaves  are  numerous 
and  the  cover  thick,  of  deep  color;  inserted  perpendicularly  on  the  branches, 
the  leaves  present  outward  their  upper  face;  the  result  is  that  the  tree  is  of 
a  deep  hue,  and  can  be  recognized  at  a  distance.  The  fruit  is  generally 
distributed  on  the  whole  length  of  the  two-year  old  branches,  more  numer- 
ous at  the  base;  isolated  or  in  groups  of  two,  three,  or  four.  The  peduncle  is 
quite  long,  entering  into  a  shallow  depression;  stigma  little  apparent. 
The  olive  is  of  middle  size  or  small,  ovoid  in  form,  narrowed  in  towards 
both  ends;  the  fruit  remains  light  red  for  a  long  time,  then  turns  to  a  red- 
dish black;  some  olives  remain  red  till  the  general  crop  ripens,  hence  its 
characteristic  name  of  Rouget.  The  fruit  is  speckled  with  pretty  numer- 
ous dots  well  marked  on  the  red  or  reddish  background;  not  very  hoary; 
fruit  rather  shiny;  skin  pretty  thick;  pulp  fleshy,  colored  by  an  abundant 
vinous  red  juice.  Pit  middling  or  small,  of  elongated  ovoid  form;  this  is 
a  yery  late  variety. 

The  Rouget  is  a  hardy  variety,  not  sensitive  to  cold,  and  yields  an  oil  of 
fair  quality;  also  good  for  pickling. 
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VERDALE. 

The  Verdale  is  of  dwarf  habit,  half  erect,  and  has  little  vigor;  trunk 
thin,  short,  conical,  canaliculate,  with  bark  rough  and  greenish  gray; 
branches  slightly  drooping,  principally  those  at  the  top  of  the  tree;  the 
tree  has  the  general  form  of  a  ball  with  a  light  cover;  the  roots  do  not  pene- 
trate at  a  great  depth,  and  the  tree  is  frequently  rooted  out  by  strong 
winds.  Shoots  scarce;  easily  grafted.  The  branches  are  not  numerous, 
upright,  or  slightly  inclined,  inserted  at  a  right  angle,  of  a  dirty  yellow  or 
light  yellowish  gray  color;  freckles  scarce  and  dim;  knots  pretty  promi- 
nent. The  leaves  are  linear,  short,  very  narrow,  well  characterized  by 
their  feeble  dimensions.  The  nerves  are  very  prominent,  of  light  green; 
edges  drawn  back  and  forming  a  regular,  well  marked  channel.  The  mucron 
is  not  detached  and  is  but  little  prominent,  slightly  acute,  situated  in  the 
plane  of  the  leaf,  slightly  inclinea  in  the  direction  of  its  curvature;  upper 
face  dull  light  green,  a  little  wrinkled;  under  face  dull  white;  limbs  of 
medium  thickness.  The  petiole  is  short,  thin,  bent  round,  so  as  to  bring 
the  upper  faces  of  opposite  leaves  together;  all  the  leaves  are  situated  in 
the  same  plane  on  the  branch,  and  frequently  form  with  the  latter  a  very 
acute  angle. 

The  leaves  are  pretty  numerous  at  the  ends  of  the  branches,  scarce  else- 
where; cover  of  the  tree  light.  The  fruits  are  generally  isolated,  never 
together  in  great  numbers,  with  peduncle  of  middling  length,  thin,  dirty 
green,  inserted  into  a  hollow  depression,  big,  nearly  round,  slightly  truncated 
at  the  top;  very  green  till  nearly  ripe,  then  of  a  vinous  red,  and  finally  of 
a  deep  black,  somewhat  dull;  very  hoary  at  maturity;  olive  soft,  with  rather 
thick  skin;  pulp  fleshy  and  little  juicy;  pit  very  large,  of  same  form  as 
the  olive,  with  surface  but  slightly  furrowed;  very  early. 

This  is  a  very  early  variety,  but  little  productive  of  oil;  rots  quickl}' 
when  fully  ripe;  much  cultivated  for  pickling,  but  must  be  set  out  only  in 
good  soil,  or  in  ground  of  medium  quality,  as  its  production  is  a  failure  in 
poor  soil.  It  is  quite  sensitive  to  cold,  and  the  aropping  of  the  fruit  fre- 
quently diminishes  the  crop. 

OLIVIERE. 

The  Oliviere  is  a  hardy  tree,  never  of  a  very  large  size,  but  spreads  out; 
trunk  cylindrical;  bark,  blackish  gray,  full  of  fissures  about  the  trunk  and 
heavier  limbs;  the  heavy  limbs  are  either  horizontal  or  inclined  downward, 
their  many  branches  falling  to  the  ground;  the  whole  tree  looks  like  a  cyl- 
inder much  broader  than  high;  has  usually  but  few  shoots. 

The  young  branches  are  vigorous,  bent  round,  spirally  arranged,  and 
grow  out  at  an  acute  angle;  they  change  from  a  clear  ashy  gray  to  a  black- 
ish gray  after  the  first  year;  the  wood,  quite  quadrangular  at  the  outset, 
becomes  cylindrical  as  the  branches  grow  older;  besprinkled  with  light 
brown  freckles.  The  leaves  are  oblong,  oval,  lanceolate,  large  to  very  large; 
upper  face  of  shining  green,  thick,  even  white  coating  on  lower  face;  limbs, 
thick,  with  edges  much  drawn  back,  forming  a  channel;  nerves  appearing 
only  on  upper  face.  The  mucron  is  long,  acute,  bent  ro".nd  toward  the 
under  face  of  the  leaf.  The  petiole  is  middling,  inserted  at  a  very  acute 
angle,  especially  at  the  end  of  the  branches  where  the  leaves  are  habitually 
accumulating.  The  leaves  are  very  numerous,  and  the  cover  of  the  tree 
thick;  they  are,  besides,  drawn  up,  presenting  out  their  under  surface,  so 
that  when  seen  at  a  distance  the  tree  has  a  very  peculiar  whitish  appear- 
ance. The  fruits  form  at  the  base  of  two-year  old  branches;  seldom  on 
dressed  branches;  often  in  groups  of  twos  and  threes.    The  peduncle  is  long, 
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of  middling  thickness,  entering  the  fruit  in  a  rather  deep  depression; 
stigma  little  apparent  at  the  point  of  the  fruit  The  olive  is  of  medium 
size,  flattened  out  at  the  insertion;  of  cylindro-conical  shape,  but  slightly 
bulged  on  one  side;  little  elongated  and  ending  abruptly  by  a  prominent 
and  well  delineated  point.  The  fruit  changes  from  green  to  red,  and  finally 
becomes,  at  maturity,  of  a  bluish-black  color,  with  a  few  S|X)ts  of  dark  red ; 
it  is  dimly  dotted,  hard  when  ripe,  and  not  abundant  juice.  The  pit  is 
pretty  large,  of  the  general  form  of  the  olive,  with  wrinkled  surface,  and  a 
very  sharp  point;  tree  of  second  maturity. 

The  Oliviere  is  a  very  hardy  tree,  and  withstands  without  much  injury, 
the  most  severe  frosts;  it  grows  to  perfection  only  in  rich  soils. 

LUCQUES. 

The  tree  is  of  middling  vigor  and  development;  semi-erect,  cylindrical 
trunk;  the  bark  comes  on  easily  in  long  strips,  so  that  the  trunk  is  often 
almost  entirely  laid  bare;  the  main  limbs  are  either  horizontal  or  erect; 
as  a  whole,  the  tree  habitually  takes  the  shape  of  a  vase,  a  ball,  or  some- 
times of  an  umbrella,  according  to  the  mode  of  trimming;  shoots  scarce; 
branches  hardy,  long,  straight,  erect,  or  horizontal;  young  branches  pretty 
numerous,  situated  upon  the  limbs  at  a  right  angle,  generally  drooping,  of 
a  decided  gray  color,  longitudinally  striated,  and  covered  with  a  great 
number  of  freckles;  wood  of  hexagon  form,  especially  at  the  end  of  young 
branches;  prominent  knots.  The  leaf  is  sublinear,  lanceolate,  pretty  long, 
but  narrow;  upper  face  light  green,  dull,  somewhat  wrinkled;  under  face 
covered  with  dirty  white  thin  coating;  limbs  not  very  thick;  nerves  little 
marked,  even  on  upper  face.  The  mucron  is  aoute,  short,  bent  round  in 
the  plane  of  the  leaf.  The  petiole  is  long,  thin,  and  bent  round.  The  leaf 
is  drawn  back  at  the  edges;  it  is  unequilateral,  and  assumes  the  shape  of 
a  very  much  elongated  crescent,  ending  by  the  mucron.  The  cover  of  the 
tree  is  pretty  light,  owing  to  the  limited  number  of  leaves,  their  relative 
smallness,  and  the  divergent  disposition  of  the  branches.  The  fruits  are 
often  isolated,  distributed  for  the  most  part  at  the  base  of  the  young 
branches.  The  peduncle  is  long,  thin,  entering  into  a  shallow  depression 
of  the  fruit.  The  olive  is  pretty  big,  of  the  form  of  a  crescent  or  keel,  hav- 
ing both  ends  bent  round,  and  the  opposite  side  of  the  curvature  nearly 
rectilinear,  which  makes  it  of  a  very  peculiar  shape.  The  fruit  changes 
from  a  light  green  to  shining  bluish  black;  very  little  hoary;  the  surface 
is  slightly  speckled;  thin  skin;  abundant  pulp;  pit  pretty  big,  of  similar 
form  as  that  of  the  fruit,  bent  round  at  both  ends,  with  furrowed  surface, 
ending  by  two  points,  the  lower  being  the  sharper.     Fruit  ripens  early. 

The  Lucques  is  a  tolerably  vigorous  tree  of  medium  longevity.  All 
writers  who  have  studied  this  variety  consider  it  as  very  enduring  in  cold 
weather,  and  adapted  for  cultivation  on  the  extreme  boundaries  of  the  olive 
tree  region.  The  production  of  the  Lucques  is  relatively  small,  but  this 
cause  of  inferiority  is  partly  compensated  by  the  beauty  and  excellent  qual- 
ity of  the  olives  gathered  green  for  pickling  purposes.  It  is  the  most  highly 
prized  and  best  table  olive,  and  it  always  commands  the  highest  price  in 
the  market  when  gathered  at  the  right  time.  The  oil  furnished  by  the 
Lucques  is  of  very  good  quality. 

PIGALE. 

The  Pigale  is  a  tall  tree,  semi-erect,  and  hardy,  canaliculate  trunk;  bark 
grayish,  knotty.  The  main  limbs  are  most  always  upright  or  semi-erect, 
seldom  horizontal.    It  is  one  of  tallest  olive  trees  when  allowed  to  grow 
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without  heavy  amputations.  The  branches  are  very  numerous,  hardy,  big, 
smooth,  of  dirty  gray  color,  much  swollen  at  their  insertions,  which  is  at 
an  acute  angle;  wood  slightly  channeled  on  young  branches,  with  small 
freckles,  not  numerous,  and  irregularly  scattered;  knots  but  little  promi- 
nent. The  branches  are  but  slightly  drooping  in  general;  leaf  lanceolate, 
rather  short,  a  little  drawn  in  towards  the  insertion;  upper  face  deep  green, 
smooth,  riddled  with  small  white  punctures,  very  well  marked  (peculiar) ; 
under  face  greenish  white;  limbs  thick  and  a  little  coriaceous,  with  edges 
slightly  drawn  back,  so  that  the  leaf  has  pretty  much  the  appearance  of  a 
wide  and  shallow  channel;  nerves  a  little  prominent  on  the  under  face 
only.  The  petiole  is  big,  short,  straight,  growing  out  of  the  branch  at 
almost  a  right  angle.  The  leaves  are  regularly  distributed  on  the  young 
branches,  and  almost  perpendicular  to  the  latter;  they  are  numerous 
enough,  but  owing  to  the  tree  spreading  out  pretty  much  as  a  rule,  the  cover 
of  the  tree  is  not  very  thick.  The  fruits  are  regularly  distributed  on  the 
whole  length  of  the  branch,  isolated  or  grouped.  The  peduncle  is  quite 
long,  large,  light  yellow,  inserted  into  a  deep  depression.  The  olive  is 
rather  large,  cylindrical,  regular,  oblong,  rounded  off  at  both  ends;  red  at 
first,  the  fruit  finally  becomes  a  deep  black ;  hoary  to  a  small  degree,  and,  but 
for  a  short  time,  gets  very  shiny;  upon  the  shiny  background  numerous 
white  dots  appear  well  defined.  This  olive  remains  firm  until  ripe;  skin 
thick;  pulp  fleshy,  little  juicy,  colored  white  or  light  vinous  red.  The  pit  is 
big,  of  regular  shape  as  the  olive  itself.    A  late  variety. 

The  Pigaleis  a  commendable  variety.  Granting  that  its  production  is 
somewhat  curtailed  by  its  luxuriant  growth  of  wood,  the  fruits  are  of  good 
quality,  and  fit  for  table  use,  as  well  as  giving  a  great  deal  of  oil  of  excel- 
lent quality.  As  this  olive  ripens  very  late  it  cannot  be  gathered  only  late 
in  winter,  when  often  its  surface  gets  wrinkled  on  account  of  the  frost. 

MANZANILLO. 

The  fruits  of  the  Manzanillo  are  quite  large  and  of  irregular  orange 
shape.  The  color  of  the  fruit  is  deep  blue-black,  and  has  on  its  surface 
very  minute  white  specks;  it  is  a  freestone  and  for  this  reason  is  so  highly 

?rized  for  pickling.    The  pit  of  this  olive  is  different  from  any  other  olive, 
have  seen  it  very  short  and  smooth  and  of  a  peculiar  shape,  as  the  olive 
itself. 

This  is  an  early  variety,  ripening  in  October.  The  oil  from  this  olive  is 
of  very  high  gradie.    The  tree  is  a  rapid  grower  and  a  prolific  bearer. 

RUBRA. 

This  is  a  remarkable  variety;  fruit  medium  size,  bears  heavy  and  regu- 
lar crops.  This  olive  is  best  suited  for  oil,  but  is  also  used  for  pickling.  It 
is  one  of  the  sweetest  olives,  and  a  freestone.  The  oil  from  this  olive  is  of 
the  highest  grade.  The  tree  is  a  very  rapid  grower,  more  so  than  most 
varieties.  This  olive  does  well  in  most  all  kinds  of  soil,  but  should  not  be 
planted  in  soils  not  suitable  to  olive  culture.  In  low,  damp  soil,  the  fruit 
never  attains  its  natural  color,  and  such  fruits  never  make  good  oil.  I  have 
seen  this  olive  growing  in  dry,  hilly  soils,  almost  unfit  for  the  growth  of 
any  tree,  yet  this  tree  is  growing  there  and  producing  a  medium  annual 
crop.  I  made  oil  from  the  fruit  this  year  and  it  is  of  very  fine  quality. 
The  tree  begins  to  fruit  when  quite  young. 
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MACROCARPA. 

This  tree  is  of  a  dwarf  habit,  a  bush.  The  fruits  are  quite  large;  of  light 
purple  color,  changing  to  red  black  when  mature,  and  accumulate  on  the 
branches  singly,  and  in  twos,  in  opposite  directions. 

This  is  an  early  variety;  ripens  in  October.  The  fruit  can  onlv  be  used 
for  pickles,  as  they  contain  but  very  little  oil,  which  is  not  of  good  quality. 
The  fruit  is  very  easily  damaged  by  cold  weather,  and  should  be  picked 
as  early  as  possible,  as  a  cold  snap  rots  the  fruit  on  the  tree.  It  should 
never  be  set  out  in  low,  damp  ground,  as  the  fruits  will  never  become  of 
any  size  under  such  conditions.  They  rot  even  when  green.  On  land 
suitable  to  the  growth  of  the  tender  kinds  this  variety  grows  and  fruits  to 
perfection. 

PENDOULIER. 

This  tree  is  a  beautiful  one,  of  a  vigorous  growth,  and  of  large  dimen- 
sions; branches  drooping  (weeping)  in  character;  color  of  wood  light 
green,  with  smooth,  clear  surface;  it  is  a  tree  of  very  good  production. 
The  fruits  are  large,  generally  accumulating  singly  in  opposite  directions, 
also  by  twos  on  the  fruit  stem;  length,  one  and  one  eighth  inches;  width, 
three  fourths  of  an  inch;  color,  wine  red,  changing  to  deep  blue-black;  has 
on  the  surface  a  number  of  very  small  white  specks,  which  are  quite  visi- 
ble, but  very  minute.  The  pit  is  about  three  quarters  of  an  inch  long, 
tapering  at  the  upper  end,  broad  at  center,  with  a  curve  commencing  about 
the  center  down  to  the  point. 
*    This  is  a  valuable  olive  for  oil  and  for  pickles. 

PENDULINA. 

This  is  a  handsome  tree  and  a  very  good  bearer;  fruit  medium  to  large, 
ripens  early.  The  fruit  of  this  olive  produces  a  fine  grade  of  oil.  The  fruit 
is  also  usea  for  pickling  in  the  ripe  and  green  state.    It  ripens  in  October. 

ATRO-VTAIJ^CEA. 

This  tree  is  a  vigorous  grower,  of  a  weeping  habit,  and  of  very  good  pro- 
duction. The  fruit  is  medium  to  large,  of  a  deep  blue-black  color;  the 
flesh  is  marked  with  vinous  red.  The  oil  from  this  variety  is  of  high  grade. 
The  fruit  is  also  suitable  for  pickles  in  the  ripe  and  green  state. 

MISSION. 

This  tree  is  of  good  production,  and  of  very  large  dimensions;  fruit 
varies  in  form;  several  types  have  been  observed  on  trees;  this  is  some- 
what peculiar,  as  among  other  varieties  this  does  not  occur.  The  fruit 
hangs  on  the  branches  singly,  in  twos,  threes,  and  also  in  clusters;  color 
deep  purple,  changing  to  jet  black.  It  carries  on  its  surface  numerous 
white  specks,  but  gradually  they  nearly  disappear  upon  ripening;  a  free- 
stone; ripens  late. 

The  Mission  is  a  tree  of  great  longevity.  At  the  various  Missions  through- 
out the  State  may  be  seen  many  trees  over  a  hundred  years  old,  in  the 
prime  of  health  and  still  fruiting.  It  is  a  tree  that  has  done  exceedingly 
well,  and  much  better  where  properly  cared  for.  It  can  be  found  growing 
and  fruiting  in  almost  every  county  in  the  State. 
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xn. 

GRAFTING  AND  BUDDING. 

The  olive  is  grafted  and  budded  daring  the  spring  of  the  year  and 
through  the  summer  very  successfully.  The  purpose  and  action  of  the 
graft  and  bud  are: 

(a)  To  multiply  the  varieties  selected  on  trees  already  constituted,  or 
on  vigorous  subjects. 

(6)  To  further  the  wild  or  semi-wild  stocks. 

(c)  To  excite  the  development  of  the  branches,  blossoms,  and  fruits  on 
the  parts  of  the  plant  lacking  them. 

(d)  To  reinvigorate  ailing  olive  trees  by  grafting  them  at  their  root;  to 
regenerate  those  not  very  prolific,  by  grafting  them  with  others  of  greater 
fertility,  and  to  make  others  more  resistant  to  the  frosts  by  grafting  them 
with  hardier  varieties. 

Besides,  grafting  exercises  an  influence  in  several  ways:  On  the  stature 
and  durability  of  the  object;  on  its  fruitfulness;  on  the  size  and  flavor  of 
its  fruits,  and  on  the  precocity  of  fructification.*  Grafting  also  modifies 
the  development  and  sometimes  also  the  duration  of  the  object,  making  it 
larger  or  smaller,  long  or  short  lived  according  to  the  vigor  and  the  stature 
of  tne  subject.  Here  are  some  proofs  that  have  been  collected:  The  olive 
tree  becomes  larger  and  long  lived  when  grafted  on  the  wild  olive  tree, 
instead  of  being  produced  from  cuttings,  ovules,  or  suckers.  The  success 
of  the  operation  is  more  certain  when  it  is  performed  in  spring,  on  the 
awakening  of  the  vegetative  functions;  that  is,  when  the  bud  is  unfolding, 
rather  than  at  the  end  of  summer,  when  these  functions  are  on  the  decline 
(when  the  bud  is  dormant);  otherwise  the  subject  and  the  object  may 
sufifer  from  the  cold  weather  of  winter. 

CLEFT-GRAFTING. 


Olire  trees  grafted  In  March,  showing  the  growth  made  in  six  months.    (View  taken  in  September.) 

It  is  performed  in  March  and  April. 

Cleft-grafting  is  made  with  one  or  two  shoots.    If  the  subject  is  of  an  aver- 
age size,  but  not  less  than  seven  eighths  of  an  inch  in  diameter,  one  graft 

*  Annals  of  Sicilian  Agriculture,  second  series,  Palermo. 


THE  OLIVE — GRAFTING  AND  BUDDING. 


101 


is  sufficient,  and  the  area  of  amputation  must  be  slightly  inclined.    For 
larger  subjects  more  scions  are  wanted,  and  the  area  is  made  horizontal. 

The  younger  the  subject  the  shorter  should  be  the  scion. 

In  a  fresh,  rich  soil  and  humid  climate,  let  the  grafts  have  four  or  five 
buds;  in  a  poor  soil,  with  a  dry  and  warm  climate,  short  and  strong  grafts 
are  suitable;  in  a  middling  soil,  two  or  three  eyes  on  an  object  three  and 
one  fourth  to  four  inches  long  are  sufficient. 

The  subject  is  prepared  by  cutting  it  at  its  lower  part  in  the  form  of  a 
nearly  triangular  wedge,  sloped  in  such  a  way  as  to  gradually  reduce  the 
faces  to  a  sharp  angle  at  the  extremity, 
leaving  a  strip  of  bark,  which  increases  in 
width  up  to  the  base  of  the  wedge.  Oppo- 
site the  angle  is  the  back  of  the  wedge, 
beginning  under  a  bud  and  terminating  in 
a  point  at  the  lower  extremity  of  the  scion. 
This  point  must  be  slightly  smoothed  to 
facilitate  the  sliding  of  the  subject  in  the 
cleft. 

The  subjects  of  medium  size  are  cut  off 
obliquely  and  the  cut  smoothed;  then,  with 
a  firm  and  steady  hand,  a  vertical  cleft  is 
made  with  the  point  of  a  knife,  the  slit 
being  nearly  one  third  less  in  length  than 
that  of  the  wedge  or  of  the  scion.  The  skill 
of  the  operator  consists  in  not  splitting  the 
subject  from  side  to  side.  The  object  is 
next  inserted  from  the  top,  the  cleft  being 
extended  with  the  knife  until  the  wedge  of 
the  scion  is  wholly  inserted.  After  bind- 
ing, and  spreading  the  grafting  wax,  the 
operation  is  completed.  w -.    *k      ^^.  r.^       *.     ^'.     ,.♦ 

*^iiTi  .1  !.•      X  x"L        1  J.I-         showing  the  frrowth  of  the  graft  made  in  a  lit 

When  the  subjects  are  rather  large  they  Ue  oyer  a  month.    (Vlew  t^cen  in  May.) 

are  cut  horizontally  and  split  from  side  to 
side  to  insert  the  scions;  then  the  ligature  is  made  and  the  grafting  wax 
spread.  The  cleft  throughout  the  whole  diameter  of  the  subject  is  made 
with  an  iron  wedge  or  chisel,  driven  in  by  hand  or  with  a  wooden  mallet. 
When  the  cleft  is  two  thirds  open,  the  chisel  is  leaned  against  one  side  to 
keep  the  slit  half  closed  and  open  it  sufficiently  to  insert  the  scions  one 
after  the  other. 

The  illustrations  show  the  success  attained  in  grafting  the  olive,  per- 
formed by  the  above  method  at  the  Quito  Olive  Farm,  San  Jos^. 


An  olive  tree  grafted  March  twenty-fourth, 
h  of  the  graft  made  in  a  " 
(View  taken  in  May.) 


CLEFT  GRAFT,    FOR   SMALL   STOCKS. 

This  method  is  similar  to  the  one  used  by  orchardists,  only  that  the  cut 
in  the  stock  is  not  made  in  the  center,  as  in  the  former.  The  cut  is  made 
from  either  side,  as  shown  in  Figures  17  and  18.  The  graft  is  cut  from 
both  sides,  as  in  the  ordinary  way,  to  be  large  at  the  surface  side  and  thin 
at  the  inner;  then  it  is  inserted  into  the  stock,  as  shown  in  Figure  17. 
The  graft  is  driven  down  as  far  as  it  will  go,  and  is  made  to  fit  exactly 
(both  barks  to  be  even)  on  the  surface  side;  the  other  side  does  not  matter, 
as  the  unit  of  the  graft  and  stock  is  on  the  surface  side.  In  time  both 
sides  heal  over.  After  the  graft  is  inserted  it  must  be  tied  and  waxed,  and 
if  the  operation  is  performed  in  the  field,  it  must  be  covered  up  with  earth, 
leaving  as  little  of  the  graft  exposed  as  possible.  The  entire  leaves  on  the 
8" 
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Figure  17. 


Figrir«  18. 


grafts  must  not  be  cut  off,  at  least  one  third  of  the  leaf  must  be  left  (as 
shown  in  Figure  18),  to  prevent  the  graft  from  drying  before  it  has  had 
time  to  unite  with  the  stock;  also,  the  entire  leaf  must  not  be  allowed  to 
remain  on  the  graft;  the  trimming  of  the  leaf  prevents  it  from  carrying 
off  too  rapidly  the  fluids  of  evaporation.  In  this  method  one  point  must 
be  observed,  and  that  is  the  manner  in  which  the  cut  in  the  stock  is  to  be 
made.  If  due  precautions  are  not  taken,  and  the  cut  be  made  in  the  cen- 
ter of  the  stock,  the  stock  will  crack  at  the  time  the  graft  is  inserted,  and 
a  perfect  fit  cannot  be  had.  The  more  the  graft  is  pushed  down  into  the 
stock,  the  more  the  stock  will  crack  below  the  point  of  the  graft;  this  results 
in  the  loss  of  the  entire  tree. 

The  best  time  to  graft  the  olive  is  when  the  trees  commence  to  put  forth 
new  growth,  through  the  summer  months. 


CROWN-GRAFTING. 


Crown-grafting  is  practiced,  according  to  locality,  during  March  and 
April,  when  the  plant  is  in  sap,  and  the  bark  can  be  easily  detached;  but 
the  subject  must  be  cleanly  cut  off  with  the  shears  or  the  saw  thirty  days 
before,  and  when  the  time  of  grafting  has  come,  the  wounds  are  revived 
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with  the  pruning  knife  or  hook  and  the  dry  portion  taken  oflF.  This  mode 
of  grafting  is  suitable  for  middling  and  large  trees,  for  the  latter  it  is  even 
necessary,  because  it  permits  to  insert  several  objects,  in  proportion  to  the 
vigor  of  the  subject  itself 

Let  the  graft  or  object  be  of  about  two  to  four  inches.  Let  the  higher 
portion  have  two  or  three  buds,  and  cut  the  lower  end  like  a  flattened 
wedge  or  obliquely.  The  wedge  must  begin  in  front  of  a  bud,  starting  from 
the  medullar  sheath  and  ending  by  continually  thinning  in  an  acute  form. 
Being  thus  deprived  of  the  pith,  it  adheres  better  to  the  subject;  it  must 
have,  therefore,  but  little  thickness.  A  small  notch  in  the  upper  part  of  the 
wedge  will  permit  to  place  more  securely  the  object  on  the  subject. 

The  insertion  is  made  on  top  of  the  subject,  m  a  cut  between  the  bark 
and  the  wood.  To  facilitate  tne  entering  of  the  wedge,  its  point  is  either 
sharpened  or  moistened  when  inserted  into  the  subject. 

Before  inserting  the  object,  a  small  wooden  or  ivory  spatula,  with  a  slen- 
der point,  is  introduced  into  the  slit.  Then  it  is  withdrawn  and  in  its  place 
the  graft  is  inserted;  in  this  manner  the  delicate  branches  are  not  broken 
nor  is  the  bark  lacerated. 

To  introduce  the  object  take  it  by  the  top  and  slide  it  between  the  bark 
and  the  sap  wood,  pressing  it  gently  until  the  transverse  upper  cut  of  the 
wedge  fits  well  the  cut  of  the  subject.  If  the  graft  is  of  such  a  size  as  to 
break  the  bark,  make  a  short  incision  into  the  latter  from  above  downwards. 

When  several  objects  are  to  be  inserted  into  large  stems  or  branches, 
they  must  be  placea  a  good  distance  apart. 

The  insertion  being  made,  the  parts  are  bound  lightly,  so  that  the  bark 
may  not  be  too  compressed.  Then  the  grafting  wax  is  spread  on  the 
wounds,  on  the  cuts,  and  on  the  bark  corresponding  with  the  inserted 
wedges,  so  as  to  prevent  lacerations.  The  adhesion  of  the  grafting  wax  is 
facilitated  by  dr3ring  with  a  sponge  the  sap  that  has  flowed  from  the  cuts. 

By  making  the  crown-grafting  as  much  as  possible  near  the  ground, 
both  the  subject  and  the  object  can  be  coverea  with  earth  as  far  as  the 
higher  buds;  in  this  manner  the  success  is  more  certain,  and  the  devel- 
opment more  prompt,  thus  the  drying  up  of  the  parts  is  prevented  and  the 
development  of  roots  from  the  incisions  facilitated. 

Generally,  the  objects  are  taken  from  branches  one  year  old,  but  for  the 
olive  tree  two-year  old  branches  may  also  be  employed.  In  the  latter  kind 
of  grafts  the  wedge  is  cut  off  the  old  wood,  according  to  the  described 
method,  and  inse^d  into  the  subject  after  making  an  incision  into  the 
bark  and  enlarging  the  opening  with  a  thin  spatula  or  a  slender  wooden 
wedge. 

When  only  one  graft  is  to  be  inserted  into  the  plant,  the  success  of  the 
grafting  is  more  certain  if  the  subject  be  cut  off  obliquely  and  the  corre- 
Bi)onding  end  of  the  object  hewed  to  a  wedge,  beginning  by  a  small  tongue 
at  an  acute  angle.  This  tongue  is  necessary  to  make  an  exact  joint  with 
the  oblique  surface  of  the  subject. 

The  vertical  incision  of  the  subject  being  made,  one  of  the  lips  is  raised 
with  the  spatula  and  the  wedge  introduced  in  such  a  manner  that  its  inte- 
rior face  IS  laid  over  the  sapwood  and  its  back  covered  by  the  Hp.  A 
cuneal  piece  of  bark  is  then  taken  off  the  outer  angle  of  the  wedge  so  as 
to  make  it  adhere  closely  to  the  other  lip.  This  ends  the  operation,  and 
there  remains  only  the  binding  and  waxing. 
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EYE-GRAFTING. 

Shield  and  rin^f-grafting  are  two  methods  followed  in  grafting  the  olive. 
The  first  is  generally  preferred,  save  in  a  very  few  cases  when  ring-grafting 
is  adopted. 

Shield-grafting  can  be  practiced  from  April  and  May  to  September.  If 
made  in  summer,  the  shield  is  taken  from  a  medium  sized  branch  of  the 
year's  growth;  if  made  in  the  spring,  from  a  branch  of  the  preceding  year. 
The  buds  must  be  well  formed  and  unexpanded,  and  the  branch  in  sap  so 
that  the  bark  may  be  removed  with  the  nail. 

The  maturation  of  the  object-bearing  branch  is  recognized  by  the  dark 
color  of  the  epidermis,  by  the  formation  of  the  terminal  bud,  by  the  elas- 
ticity of  the  tissues  under  the  pressure  of  the  fingers. 

A  branch  advanced  in  maturation  is  preferable  to  one  still  herbaceous; 
the  early  or  too  forward  branches,  and  those  too  Boriferous,  are  bad  object- 
bearers. 

The  eyes  situated  in  the  middle  of  the  branch  are  to  be  preferred  for  grafts; 
those  near  the  basis  and  on  the  top  are  often  defective,  because  they  are 
either  tender  or  herbaceous,  or  too  disposed  to  bear  fruits. 

In  regard  to  the  subject  it  must  be  in  sap  to  receive  the  scion,  conse- 
quently the  bark  must  be  easily  removable. 

The  branches  of  the  subject  that  impede  the  operation  must  be  removed 
some  time  before,  in  order  that  the  course  of  the  humors  may  not  be  abruptly 
arrested  at  the  moment  of  grafting  and  the  success  hazarded. 

PREPARATION  AND  INSERTION  OF  THE   SHIELD. 

To  extract  the  shield  from  the  branch  two  transversal  incisions  are  made 
with  the  grafting  knife  above  and  under  the  bud  to  be  removed,  one  from 
one  half  to  three  fourths  of  an  inch  above  the  bud,  the  other  about  the  same 
lower.  The  blade  is  inserted  as  far  as  the  sapwood  (alburnum),  and  the 
shield  extracted  with  a  ligneous  fragment,  in  which  is  the  basis  of  the  bud. 
The  alburnum  adhering  to  the  extremities  of  the  shield  may  be  skillfully 
removed  if  the  subject  is  not  much  in  sap.  The  shield  can  also  be  ex- 
tracted by  making  three  incisions  into  the  bark  of  the  branch  in  the  form 
of  a  triangle,  that  is,  one  transversally  over  the  bud  and  two  in  form  of 
V,  starting  from  and  terminating  under  it  in  an  acute  angle. 

Before  detaching  the  shield,  two  incisions  in  form  of  a  T  are  made  into 
the  bark  of  the  subject,  dilating  the  borders  of  the  wound  with  the  graft- 
ing knife;  then,  holding  it  by  the  pedicel,  the  shield  is  detached  and  with 
the  aid  of  the  knife  inserted  through  the  slits,  pressing  it  quickly  with  the 
fingers  at  the  same  time,  so  that  it  will  fit  exactly  the  alburnum  of  the 
subject  and  be  covered  with  its  bark,  the  bud  excepted.  This  being  done, 
the  ligature  is  made  from  up  down,  in  order  to  prevent  the  displacing  of 
the  shield. 

There  are  cases  when  the  sap  of  the  subject  is  abundant  and  injures  the 
graft.  This  may  be  prevented  by  making  the  incision  into  the  subject  in 
form  of  X  instead  of  T.  The  shield  is  cut  square  at  the  lower  end  and 
pointed  at  the  top,  leaving  the  bud,  however,  in  its  natural  position.  The 
shield  having  been  inserted  through  the  transverse  cut  of  the  incision  in 
j_,  that  is  to  say,  from  down  up,  the  ligature  is  made  from  the  lower  part 
of  the  wound  upward,  in  order  that  the  shield  may  not  be  displaced  from 
its  position. 


THE  OLIVE — GRAFTING  AND  BUDDING. 


106 


RING-GRAPTING. 

There  are  two  modes  of  performing  this  grafting  on  the  olive  tree:  with 
cortical  ribbons  folded  on  the  object,  or  without  ribbons.  Both  require 
stems  or  branches  of  a  small  diameter,  and  well  in  sap,  and  allow  the  head 
of  the  subject  to  be  cut  off  after  the  operation  has  turned  out  well;  that  is, 
when  the  object  has  taken  well;  this  permits,  also,  to  repeat  the  grafting 
in  case  it  has  not  succeeded. 

The  mode  of  proceeding  is  as  follows:  The  object  for  simple  ring-graft- 
ing must  have  one  or  more  buds,  and  be  at  least  two  and  one  fourth  inches 
in  length.  Having  made  a  vertical  incision  into  it  with  the  grafting  knife, 
the  object  is  carefully  detached  with  the  knife  from  the  underlying  albur- 
num, and  stuck  into  the  subject,  which  has  been  bared  of  an  equal  tube 
of  bark.  In  making  the  insertion  care  must  be  taken  that  the  bud  of  the 
graft  be  close  below  a  bud  of  the  subject,  in  order  that  the  latter  may  draw 
file  sap  towards  the  object,  thus  insuring  its  development.  Should  the 
object  be  of  greater  diameter  than  the  subject,  it  must  be  reduced  in  size 
accordingly;  if,  on  the  contrary,  a  portion  of  the  subject  remains  uncovered 
after  the  application  of  the  graft,  a  piece  of  bark  must  be  added  to  fill  the 
empty  space.    Lastly,  the  ligature  is  made. 

In  ring-grafting,  with  cortical  ribbons,  the  object  is  prepared  as  in  the  ' 
preceding  case,  but  the  bark  of  the  subject  is  cut  into  ribbons  folded  down- 
ward.   The  ring  being  applied,  the  cortical  ribbons  are  drawn  up  over  it, 
and  the  whole  kept  in  place  by  a  proper  ligature. 

INDOOR  GRAFTING. 


Figure  19. 


Figure  20. 


This  method,  as  illustrated  in  Figures  19  and  20,  is  practiced  mostly 
indoor,  in  the  greenhouse,  or  under  frames.  The  stock  is  not  entirely  cut 
off,  as  shown  in  the  illustration,  but  about  one  half  of  the  foliage  is 
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removed.  The  operation  is  performed  by  cutting  into  the  stock,  simply 
pressing  the  knife  slightly,  so  that  when  the  cut  above  is  made  it  will  form 
at  the  lower  part  a  cut  in  the  shape  of  a  V.  This  cut  is  made  right  and 
directly  over  a  bud  (a  leaf)  on  the  stock;  this  has  the  tendency  of  draw- 
ing to  the  graft  nutritious  sap,  which  keeps  it  alive,  and  aids  it  in  uniting 
with  the  stock.  The  graft  is  then  trimmed,  leaving  to  it  about  one  third 
of  the  leaves,  as  shown  in  the  illustration,  and  inserted  as  shown  in  Figure 
20.  Care  should  be  taken  that  both  barks  fit  exactly  on  one  side, 
while  the  other  side  does  not  matter,  as  it  heals  over  in  time.  The  graft 
may  be  waxed,  if  the  operator  so  desires,  but  it  is  immaterial,  unless  under 
low  heat  or  no  heat  at  all.  After  the  graft  has  started,  the  stock  above 
the  bud  is  cut  back,  when  they  may  be  removed  to  the  open  air  or  planted 
in  nursery. 

TWIG   BUDDING    (ORIGINAL). 


Figure  21. 


Figare  22. 


This  is  a  very  simple  method  of  budding  the  olive,  but  can  only  be  per- 
formed when  the  sap  flows  very  freely,  during  early  spring  and  summer. 
The  bud  is  cut  as  shown  in  illustration  (Figure  21),  which  is  the  scion;  the 
cut  is  made  deep  into  the  wood  in  order  to  give  the  bud  as  much  bark  as 
possible.    The  leaves  are  partly  cut  off,  leaving  at  least  a  half  inch  of  the 
leaf  on  the  twig,  to  prevent  the  bud  from  drying;  then  with 
i^|L         A    the  sharp  point  of  the  budding  knife,  the  greater  part  of  the 
^^    I    wood  inside  of  the  bud  is  removed,  as  shown  in  Figure  23.    If 
^i^jV    part  of  the  wood  is  not  removed,  the  bud  cannot  take,  as  the 
^m   wood  in  it  prevents  the  two  barks  (the  inner  bark  of  the  bud, 
V   and  the  inner  bark  of  the  stock)  from  uniting.    When  the 
■   wood  has  been  partly  removed  from  the  bud,  the  bud  is  in- 
^    serted  into  the  stock,  as  budding  is  done  in  the  regular  ordinary 
'^^^    '      way,  and  tied  tight.    At  the  end  of  three  weeks  the  string  is  re- 
moved, and  part  of  the  top  of  the  stock  is  cut  back  to  force  the  bud  to 
start.     As  the  bud  grows  the  foliage  of  the  stock  is  gradually  removed, 
until  the  bud  is  able  to  take  up  the  entire  flow  of  sap;  it  is  then  left  to  grow, 
and  trained  to  the  stock.  When  the  bud  has  grown  and  become  stocky,  what 
remains  of  the  stock  above  the  bud  is  cut  smooth,  close  to  the  bud,  to  allow 
it  to  heal  over.    This  process  is  performed  at  any  time  of  the  year  when 
the  sap  flows  freely.    If  done  late  in  the  summer  the  buds  must  be  left  to 
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lie  dormant  through  the  winter.  Best  results  are  obtained  when  the  buds 
are  inserted  early  in  the  spring  of  the  year,  as  the  operation  can  be  per- 
formed to  a  much  better  advantage,  and  the  buds  will  grow  to  some  height 
before  the  winter  months  set  in.  When  inserted  in  large  orchard  trees,  or  in 
limbs  of  large  trees,  they  are  left  to  grow  until  they  have  attained  such  a 
size  as  will  justify  in  the  removal  of  the  entire  top. 


EYE  BUDDING. 

The  method  of  eye  budding  has  been  practiced  with  very  good  success. 
It  is  a  very  simple  method,  and  can  be  performed  by  any  person  having  a 
little  knowledge  in  the  use  of  the  budding  knife. 
In  this  method  the  bud  is  removed  (every  leaf  is 
a  bud)  as  shown  in  the  illustration,  Figure  25^. 
The  leaf  is  cut  off  close  to  the  bud,  then  the  bud 
is  removed,  as  shown  in  the  illustration  (the  buds 
do  not  grow  where  the  bud  is  removed,  as  shown 
in  Figure  25};  this  is  onlv  intended  to  show  how 
the  buds  are  removed  from  the  scion),  and  a 
similar  cut  is  made  in  the  stock.  The  lower  part 
is  not  cut,  but  the  flap  (or  bark)  is  turned  down, 
and  the  bud  inserted,  as  shown  in  Figures  24  and 
25.  It  does  not  matter  if  the  buds  do  not  fit  (the 
bud  should  always  be  a  little  smaller  than  the  space  in  which  it  is  inserted). 
This  being  done,  the  flap  (or  bark)  is  turned  uj),  covering  the  bud  entirelv; 
then  it  is  tied  tight  with  heavy  twine.  The  twine  for  this  purpose  should 
not  be  less  than  eighteen-ply.    The  success  of  the  operation  lies  in  the 
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rigure  26. 


Figure  25i. 


tying.  If  it  should  not  be  tied  tight  the  bud  will  surely  die.  The  best 
way  is  to  throw  the  twine  in  water,  and  use  it  while  wet.  After  the  bud 
has  been  inserted  two  weeks,  the  string  is  removed,  and  a  week  or  so  after 
that  the  tree  is  girdled  above  the  bud,  to  force  it  to  start.  This  girdling 
consists  of  a  ring  of  bark  being  removed  from  the  stock,  being  cut  an  inch 
or  so  above  the  bud.  Care  should  be  taken  not  to  injure  (by  scraping)  the 
wood  after  the  ring  is  removed,  as  this  would  kill  the  inner  bark,  and  cause 
the  tree  to  die  back  before  the  bud  has  had  a  chance  to  start.  After  the 
bud  has  started  it  is  trained  to  the  stock,  and  left  to  grow  until  large 
enough  to  justify  the  removing  of  the  entire  top,  and  allow  the  bud  to 
become  the  tree. 
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AN  IMPROVED  METHOD. 

In  budding  it  was  discovered  that  by  makirg  a  cut  in  the 
stock  in  the  shape  of  an  H  and  raising  the  bark  from  the  center 
crosscut  (up  and  down)  and  the  bud  inserted,  as  shown  in  Figure 
26,  that  both  ends  of  the  bud  became  protected,  while  in  the  other 
method  only  one. 

This  is  an  improvement,  as  it  also  has  the  advantage  that 
large  buds  having  a  large  bulge  at  the  leaf  part  can  be  used, 
while  they  cannot  in  the  method  previously  described. 

The  above  described  methods  oi  tiudding  and  grafting  are  very 
simple,  and  can  be  performed  by  any  untrained  hand. 


Figure  26. 


GENERAL  CONDITIONS  OF   SUCCESS. 


Whatever  may  be  the  method  followed,  several  conditions  contribute  to 
the  success  of  the  graft,  viz. : 

First — ^The  subject  must  be  strong,  because  if  feeble,  the  future  tree  will 
be  of  poor  development,  although  the  object  may  heal  over. 

Second — The  object  must  be  healthy,  and  the  plant  from  which  it  is 
taken  strong,  because  it  is  better  to  prevent  than  cure  the  evils  caused  by 
weakness  or  degeneration. 

Third — ^The  olive  branches  which  are  to  be  grafted  in  spring  time,  that 
is  the  object-bearing  branches,  called  sdona,  or  shoots^  or  grafU,  must  be 
taken  off  the  parent  during  winter,  when  the  weather  is  dry  and  mild, 
before  the  awakening  of  vegetation.  Then,  with  their  foliage  entire  or 
half  cut  off,  they  are  buried  in  fine  sand  in  a  cellar  or  in  a  fresh  and  shady 

Slace,  in  order  that  they  may  not  bud  and  the  bark  be  kept  alive  without 
rying  or  rotting.  The  day  before  the  grafting  they  are  enveloped  in  green 
weeds,  moss,  or  wet  rags,  and  when  the  moment  of  transporting  them  to 
the  place  of  operation  arrives,  their  cut  end  is  driven  into  humid  moss,*  or 
wet  rags,  or  moist  lumps  of  clayey  earth. 

Fourth — ^The  two  grafted  parts  must  be  in  intimate  contact  with  the 
respective  cambium  and  regenerative  zones,  where  is  the  ineristema^  that  is 
the  poliferous  tissue;  and  in  budding,  the  procabium  of  the  subject  must 
be  well  fitted  with  the  gems  of  the  object. 

Fifth — ^The  operation  will  be  more  successful  if  performed  on  a  clear 
and  calm  day,  more  so  than  in  rainy  or  cold  weather. 

Siocth — ^The  parts  must  be  tied  up  and  well  joined  to  prevent  the  enlarge- 
ment of  the  cut  portions. 

Seventh — After  the  binding  has  been  completed,  all  the  wounds,  especi- 
ally when  scions  are  used,  must  be  protected  from  contact  with  external 
agents  by  waxing  over  with  grafting  wax,  which  will  not  uermit  the  pas- 
sage of  air,  and  can  resist  the  action  of  the  sun,  frosts,  ana  rains. 

*  Many  are  the  species  of  mosses  and  boraginaceous  plants ;  some  grow  in  the  woods, 
in  shady  and  fresh  places ;  some  on  the  walls  and  o;i  the  trunks  of  trees. 
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xm. 

OlilVB  OIL. 
ANALYSES  AND  METHODS  OF  DETECTING  ADULTERANTS. 

According  to  Konig,  the  elementary  composition  of  olive  oil  is:  carbon 
76.67  per  cent,  hydrogen  11.95  per  cent,  and  oxygen  11.38.  By  saponify- 
ing with  lead  oxide,  Konig  obtained  2.01  per  cent  of  glycerine  and  50.92 
per  cent  of  oleic  acids;  he  returns  the  rest  as  palmitic  and  stearic  acids. 
Van  der  Becke  found,  when  he  saponified  with  lead  oxide,  3.76  per  cent  of 
glycerine,  but,  saponified  with  alcohol  potash,  6.41  per  cent  of  glycerine. 

Adulteration  of  Olive  Oil, — ^The  number  of  processes  which  have  been 
proposed  for  the  detection  of  adulteration  of  oils  in  general,  and  olive  oil  in 
particular,  is  embarrassing,  and  the  results  in  general  are  disappointing, 
all,  without  exception,  only  detecting  with  certainty  comparatively  large 
admixtures.  However,  the  interesting  observation  made  by  Van  der  Becke, 
that  when  various  fats  are  saponified  by  lead  oxide,  lime,  and  potash  very 
different  amounts  of  glycerine  are  obtained,  has  led  to  the  invention  of 
quantitative  processes,  enabling  the  analyst  to  detect,  with  certainty,  foreign 
admixtures.  Thus,  Van  der  fecke  saponiped  the  following. fats,  and  ob- 
tained percentages  of  glycerine  as  follows: 


Lead  Oxide. 

Lime. 

Potash. 

Cocoa  butter . . 

.23 
.13 
7.93 
6.60 
3.76 
4.20 
4.40 

2.19 
2.43 
7.99 
8.27 

5.99 

Tallow 

7.84 

Butter 

10.59 

Lard '. 

9.27 

Olive  oil 

6.41 

Rapeseed  oil 

4.58 

Linseed  oil % . 

6.20 

It  is  to  be  hoped  that  further  work  will  be  done  in  this  direction. 

The  processes  now  used  for  the  detection  of  adulteration  in  olive  oil  may 
be  divided  into  physical  and  chemical: 

Physical. — ^The  spectrum  of  olive  oil  shows  an  absorption  of  the  blue 
and  violet  rays,  a  fine  line  in  the  green,  and  a  distinct  aeep  band  in  the 
red.  B.  Nickels  has  proposed  to  use  these  facts  in  order  to  detect  the 
admixture  of  cotton-seed  oil,  which  gives  no  bands,  and  on  comparing  a 
definite  measured  stratum  of  the  suspected  oil  with  the  same  thickness  of 
genuine  oil,  by  the  difference  in  the  intensity  of  the  absorption  adultera- 
tion will  be  indicated. 

Rousseau^s  Diagometre, — According  to  Rousseau,  olive  oil  conducts  elec- 
tricity six  hundred  and  seventy-five  times  better  than  other  vegetable  oil, 
and  he  has  arranged  a  most  ingenious  galvanic  apparatus  for  the  purpose 
of  detecting  the  adulteration  of  the  oil  by  this  means.  The  apparatus 
essentially  consists  of  a  galvanometer  connected  with  a  dry  pile;  the  needle 
works  on  a  delicate  pivot  fixed  in  a  resin  plate,  and  there  is  a  circle  divided 
into  degrees  marking  the  amount  of  deviation.  The  oil  to  be  tested  is 
placed  m  a  small  cup,  and  the  current  transmitted.  The  better  the  oil 
conducts  electricity,  the  greater  the  deviation  of  the  needle  from  the  zero 
point,  at  which  it  is  applied  to  a  metallic  upright  connected  with  the  oil 
by  a  wire. 
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Cohesion  Figures, — A  genuine  sample  of  the  oil  must  be  at  hand,  and 
drops  of  this  and  of  the  oil  to  be  tested  must  be  allowed  to  fall  from  the 
same  height,  and,  in  a  word,  under  exactly  similar  conditions,  on  to  the 
still  surface  of  water  side  by  side,  when  a  good  judgment  may  be  formed 
from  the  pattern  of  the  film,  and  its  similarity  or  dissimilarity  to  that  of 
pure  oil. 

Specific  Gravity, — ^The  specific  gravity  is  best  taken  in  the  ordinary  way 
by  a  specific  gravity  bottle  at  15  degrees.  The  following  table  shows  the 
density  of  olive  oil  and  that  of  a  few  of  the  oils,  such  as  poppy  and  cotton- 
seed, which  are  often  used  for  the  purpose  of  adulteration: 

Speaifie  Gravity  Taken  ai  16  Degteei, 

Olive  oil 9176 

Poppy  oil .9243 

Cotton-seed  oil 9310 

Sweet  almond  oil .9180 

Arachis  oil  (from  the  Arachis  hypojea) 9170 

Colza  oil 9136 

8esame  oil .9230 

Nut  oil  ( Juglans  re^a) .9260 

Beech-nut  oil 9225 

It  is  evident  that  the  specific  gravity  will  only  be  a  conclusive  proof 
when  the  adulterant  has  a  gravity  much  higher  or  lower  than  that  of  the 
olive  oil.  With  mixtures  of  an  oil  like,  for  example,  arachis  oil,  of  similar 
density,  a  determination  of  the  gravity  will  not  of  itself  throw  any  light 
upon  the  purity  of  the  sample.  Nevertheless,  a  determination  of  specific 
gravity  should  be  always  made  as  a  matter  of  course,  since  it  may  confirm 
other  tests,  and  in  every  case  a  knowledge  of  the  density  is  important. 

Chemical  Tests — Oxidation, — ^The  so  called  "  elaidin  "  test,  in  which  the 
oil  is  treated  with  nitric  acid  and  copper  turnings,  and  thus  by  oxidation 
transformed  into  a  solid  mass,  is  not  of  very  much  value  as  a  test  for  pu- 
rity, though  possibly,  by  acting  on  a  known  pure  sample,  and  examining  it 
side  by  side  with  the  suspected  oil,  valuable-information  may  be  obtained. 
The  old  fashioned  nitric  acid  test,  according  to  Mr.  Michael  Couroy,  applied 
as  follows,  is  of  some  service :  One  part  of  strong  nitric  cudd  is  mixed  with  nine 
parts  of  the  otZ,  and  warmed  until  the  action  is  fairly  set  up;  the  flame  is  then 
removed^  and  the  mixture  stirred  with  a  glass  rod  until  the  oxidation  is  over. 
Pure  olive  oil  thus  treated  sets  into  a  pale  straw-colored,  hard  mass  in  an 
hour  or  two,  while  cotton  and  other  seed  oils  assume  a  deep  orange  red 
color,  and  do  not  set  like  olive  oil.  He  asserts  that  there  is  a  regular 
gradation  of  color,  according  to  the  percentage  of  adulteration,  and  that 
by  imitation  mixtures  approximate  quantitative  results  may  be  obtained. 
The  amount  of  delicacy  under  the  most  favorable  circumstances  does  not 
appear  to  be  more  than  5  per  cent. 

A  similar  oxidation  test  is  that  of  saturating  sulphuric  a/^id  with  hypo- 
nitric  acid,  adding  it  to  the  oil,  and  noting  the  time  in  which  it  sets  to  a 
solid  mass;  seven  grams  of  the  acid  thus  prepared  are  added  to  nine  grams 
of  oil;  at  5  degrees  olive  oil  sets  to  a  solid  mass  in  ten  minutes,  and  after 
twenty-four  hours  is  a  white,  hard  mass. 

Arachis  oil,  rape  oil,  and  cotton  oil  get  solid  later,  in  about  an  hour; 
while  sesame  oil,  after  twenty-four  hours,  is  still  as  soft  as  honey.  Mixtures 
of  oils  of  slow  solidifying  properties  with  olive  oil,  are,  in  proportion  to  their 
percentages,  slower  of  coagulation.  Here,  as  in  all  other  cases,  a  pure 
sample  of  oil  for  comparison  is  an  essential.  M.  Lipowitz  has  proposed 
the  following  as  a  special  test  for  poppy  oil:  If  one  part  of  chloride  of  lime 
be  added  to  eight  parts  of  olive  oil,  the  latter,  if  pure,  separates  completely 
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into  two  layers  at  the  end  of  four  or  five  hours,  the  temperature  being  from 
17  to  18  degrees;  but  if  it  is  mixed  with  an  eighth  or  more  of  poppy  oil, 
the  separation  is  incomplete,  and  takes  place  with  extreme  slowness. 
According  to  M.  Lailler,  every  olive  oil  must  be  considered  false  which, 
when  mixed  with  one  fourth  pf  its  weight  of  chromic  acid,  does  not,  at  the 
end  of  twenty-four  hours,  present  a  perfectly  opaque  liquid.  According  to 
Chevallier,  in  one  part  of  France  tne  oil  is  sophisticated  with  honey,  an 
adulteration  not  likely  to  take  place  in  England.  It  is  easily  discovered, 
for  the  oil  has  only  to  be  shaken  up  with  water,  and  the  water  separated 
and  submitted  to  the  usual  tests  for  sugar. 

METHODS  OF  DETECTING  ADULTERATIONS  IN  OLIVE  OIL.* 

Southern  France  has  of  late  years  suffered  seriously  from  the  adultera- 
tion, or  rather  the  artificial  fabrication  of  her  two  principal  agricultural 
products,  wine  and  olive  oil.  During  the  recent  season  of  scanty  vintages 
there  has  grown  up  in  wine  districts  an  immense  manufacture  of  "  piquettes," 
or  raisin  wines,  which  are  made  by  soaking  in  water  until  fermentation  takes 
place  the  cheap  dried  grapes  which  are  imported  in  vast  quantities  from 
the  Grecian  Archipelago  and  Turkey.  These  substitutes  have  so  far  re- 
placed the  real  but  more  costly  French  wines,  that  now,  since  the  replanted 
vineyards  begin  to  yield  more  abvmdantly,  the  genuine  ordinary  wines 
command  only  prices  which  hardly  repay  the  cost  of  culture. 

The  consumption  of  vinous  beverages  among  the  laboring  classes  has 
not  diminished,  but  the  cheaper  substitute  has  crowded  out  the  real  article; 
and  in  behalf  of  the  agricultural  class  it  is  proposed  to  remedy  this  un- 
natural difficulty  by  putting  a  heavy  import  duty  upon  dried  grapes  from 
the  Levant. 

With  olive  oil  the  case  is  similar,  but  even  worse.  Only  a  small  portion 
of  France  is  adapted  to  olive  culture,  the  entire  available  district  being  a 
strip  of  dry  country  less  than  two  hundred  miles  wide  along  the  Mediter- 
ranean coast.  The  tree  is  of  slow  growth,  and  is,  moreover,  beset  by 
numerous  insects  and  diseases,  which,  in  addition  to  unfavorable  phases 
of  weather,  render  the  yearly  olive  crop  more  or  less  uncertain.  Any 
serious  reduction  in  the  annual  consumption  of  olive  oil  is  sufficient  to 
reduce  its  market  value  below  the  point  of  profitable  culture.  This  has 
been  done  by  the  now  nearly  universal  practice  of  adulterating  or  diluting 
the  olive  oils  of  Nice  and  Provence  with  various  seed  oils,  viz.:  sesame, 
peanut,  poppy  seed,  cameline,  and  especially  cotton  seed;  which  last,  by 
reason  of  its  cheapness,  palatable  flavor,  and  difficulty  of  detection,  has, 
of  recent  years,  nearly  supplanted  all  the  others  as  an  adulterating  mate- 
rial. 

The  rank,  low  priced  olive  oils  from  Southern  Italy  (Bari),  Algeria,  and 
Tunis  have  been  brought  here  in  vast  quantities,  diluted  with  cotton  or 
sesame,  and  been  consumed  and  exported  wholesale  in  place  of  the  fine, 
delicate,  high  grade  oils  of  the  Var  and  Benches  du  Rhone,  which  have 
thus  been  nearly  elbowed  out  of  the  market.  This  has  so  reduced  the 
value  of  olive  oU  in  Southern  France  that  the  Government  has  set  itself 
seriously  to  the  task  of  providing  a  remedy.  The  first  step  was  to  discover 
some  method  of  detecting  such  adulterations  which  should  be  not  only 
exact  in  its  results,  but  sufficiently  simple  to  be  practicable  for  farmers, 
dealers,  and  ordinary  consumers.  It  was  stated  m  a  report  which  was 
made  by  this  Consulate  in  February,  1888,  that  no  such  process  was  then 

*  Report  of  Consul  Frank  H.  Mason,  Marseilles,  July  31, 1888» 
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known.  As  late  as  the  seventeenth  of  May  last,  a  meeting  of  the  Scien- 
tific and  Industrial  Society  of  Marseilles  was  addressed  by  Mr.  Ernest  Mil- 
lian,  an  accomplished  anal3rtical  chemist,  who  reviewed  elaborately  all  of 
the  known  processes,  and  admitted  that  none  of  them  were  sufficiently 
delicate  and  exact  to  detect  an  adulteration  of  less  than  10  per  cent.  The 
''  Cailletet "  process,  which  consists  in  treating  the  oil  with  a  mixture  of  sul- 
phuric and  nitric  acids,  has  been  hitherto  generally  employed,  but  this  was 
declared  by  Mr.  Millian  untrustworthy  unless  the  degree  of  adulteration 
exceeded  20  }3er  cent. 

The  *'Bechi"  process,  now  used  by  the  Italian  Grovemment,  will  detect 
an  admixture  of  15  per  cent  of  cotton-seed  oil,  provided  the  sample  ana- 
lyzed contains  no  glycerine,  formic  acid,  or  free  fatty  acids,  any  one  of 
which,  even  in  minute  quantity,  is  sufficient  to  mask  the  chemical  reaction 
upon  which  the  process  of  Signer  Bechi  depends. 

Mr.  Millian  then  described  a  new  method,  invented  by  himself,  which 
consists  in  treating  with  heat  the  saponified  products  of  the  oil  in  alcoholic 
solution  with  nitrate  of  silver.  This,  however,  is  a  process  for  the  labora- 
tory of  the  accomplished  chemist,  and  is  not  adapted  to  general  use.  The 
same  is  true  of  the  "  Levallois  "  process,  which  has  been  used  by  experts 
in  cases  of  real  importance  with  more  or  less  questionable  results,  the 
analysis  in  one  notable  instance  having  given  the  same  result  from  a 
sample  of  pure  olive  oil  and  another  which  was  known  to  contain  20  per 
cent  of  cotton  seed. 

Finally,  as  it  would  seem,  the  long-sought-for  process  has  been  discov- 
ered by  Mr.  Brulle,  chemist  of  the  Agronomic  Station,  at  Nice.  His  dis- 
covery was  announced  to  the  Academy  of  Science,  in  April  last,  and  has 
been  since  subjected  to  an  elaborate  series  of  tests  and  experiments  by  a 
Commission  specially  appointed  for  the  purpose  by  the  Agricultural  Society 
of  the  Alpes-Maritimes. 

Mr.  BruUe  began  upon  the  known  principle  that  vegetable  oils,  when 
oxidized  by  the  application  of  certain  acids,  assume  different  shades  of 
color.  He  then  hit  upon  the  use  of  albumen  to  fix  and  accentuate  these 
delicate  graduations  of  tint.  The  report  of  the  Commission  has  recently 
been  published  and  gives  the  process  of  Mr.  BruU^  such  complete  and 
unqualified  indorsement,  both  for  its  simplicity  and  the  exactness  of  its 
results,  that  the  subject  assumes  a  practical  importance,  not  only  to  the 
countries  which  produce  olive  oils,  but  to  those  which,  like  our  own,  import 
them  as  costly  luxuries  for  general  consumption. 

In  its  series  of  experiments  at  Nice,  the  Commission  first  applied  the 
process  of  Mr.  Brulle  to  six  classes  of  samples,  viz.:  First  to  pure  olive  oil, 
then  to  the  same  oil  with  an  added  admixture  of  5, 10,  20,  and  50  per  cent, 
respectively,  of  cotton-seed  oil,  and  finally,  to  the  pure  cotton-seed  oil 
itself  When  the  result  had  been  established  by  repeated  experimente 
with  each  grade  of  samples,  a/ac  simile  of  the  tint  produced  by  each  suc- 
cessive degree  of  adulteration  was  prepared  by  dissolving  certain  aquarelle 
pigments  in  stated  quantities  of  water.  Thus  the  process  and  a  standard 
system  of  proofs  was  put  within  reach  of  any  person  having  a  good  eye 
for  color  and  a  slight  familiarity  with  chemical  manipulations. 

THE   NEW  PROCESS. 

The  process  of  Mr.  Brull^  is  as  follows:  Put  into  a  test-tube  one  and  one 
half  grains  of  pure  albumen  (this  should  be  gently  heated  in  the  flame 
of  an  alcohol  lamp  to  expel  any  remaining  moisture  in  the  albumen  which 
might  otherwise  modify  the  exactness  of  the  result),  then  add  three  parts 
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of  nitric  acid  and  ten  parts  of  the  oil  to  be  tested  (the  quantity  of  each 
ingredient  used  is,  of  course,  immaterial,  provided  the  above  relative  pro- 
portions are  maintained;  a  test-tube  graduated  metrically  is  the  most  con- 
venient for  the  purpose),  the  mouth  of  the  tube  is  then  closed  with  a  cork 
to  prevent  the  boiling  over  of  the  liquid  during  ebullition,  but  pierced  with 
a  small  orifice  to  permit  the  escape  of  vapor  which  would  otherwise  explode 
the  tube.  The  materials  are  mixed  by  shaking,  but  the  nitric  acid  quickly 
settles  to  the  hottom.  Now,  warm  gently  in  the  lamp  the  part  of  the  tube 
containing  the  oil,  then  apply  the  flame  to  the  underlying  stratum  of  acid. 
A  fierce  ebullition  soon  ensues,  and  when  this  is  at  its  height,  plunge  the 
tube  into  ice  water  sufiiciently  cold  to  chill  the  contents  to  4  degrees  Centi- 
grade, or  its  equivalent,  40  degrees  Fahrenheit.  During  the  cooHng  process 
there  is  developed  an  oleaginous  precipitate,  ranging  in  color  from  pale 
yellow  to  reddish  brown,  according  to  the  proportion  of  cotton-seed  oil  con- 
tained in  the  tested  sample.  The  experiment  requires  only  the  simple 
apparatus  above  mentioned,  and  occupies  only  four  or  five  minutes. 

The  findings  of  the  Commission  at  Nice  are  tabulated  in  its  official 
report  as  follows,  the  standard  tint  in  each  grade  being  produced  by  dis- 
solving a  stated  number  of  units  of  each  pigment  namea  in  one  hundred 
units  of  water;  for  this  purpose  ordinary  dry  cake  water  colors  are  most 
convenient: 

1.  Pure  oUve  oil  yields  a  precipitate  tinged  like  five  units  of  Naples  yel- 
low dissolved  in  one  hundred  units  of  water. 

2.  Olive  oil  containing  6  per  cent  of  cotton  oil  yields  the  tint  of  five 
units  Naples  yellow  and  five  units  of  dark  chrome  yellow  in  one  hundred 
units  of  water. 

3.  Olive  oil  containing  10  per  cent  cotton  seed  yields  a  tint  equal  to 
twenty  units  Naples  yellow,  six  and  one  half  units  chrome  yellow,  and  one 
unit  Chinese  vermilion,  in  one  hundred  units  of  water. 

4.  Olive  oil  containing  20  per  cent  cotton  seed  yields  a  tint  equal  to  six 
and  one  half  units  Naples  yellow,  six  units  chrome  yellow,  and  one  and 
one  half  units  Chinese  vermilion,  similarly  dissolved. 

5.  Olive  oil  with  50  per  cent  cotton  oil  yields  a  tint  equal  to  five  units 
Naples  yellow,  five  units  chrome  yellow,  and  five  units  of  vermilion. 

6.  Pure  cotton-seed  oil  yields  a  precipitate  having  the  color  of  three  and 
one  half  units  chrome  yellow,  ten  units  of  vermilion,  one  unit  of  burnt 
sienna,  and  one  of  natural  sepia,  in  one  hundred  units  of  water. 

Other  seed  oils,  including  sesame,  cameline,  peanut,  and  poppy  seed, 
give  a  precisely  similar  series  of  tints  in  proportion  to  the  degree  of  their 
admixture  with  olive  oil,  except  that  the  colors  are  more  inclined  to  the 
reddish  shade,  which  would  be  produced  by  covering  the  corresponding 
cotton-seed  tint  with  a  thin  wash  of  carmine. 

.  These  gradations  of  color  are  most  marked  when  the  liquid  in  the  tube 
is  at  about  the  stated  temperature,  40  degrees  Fahrenheit.  As  the  pre- 
cipitate is  further  chilled  to  the  freezing  point,  the  colors  fade  and  lose 
their  individuality. 

Such  is  the  system  which  is  now  expected  will  enable  purchasers  and 
consumers  of  olive  oil  to  detect  the  adulterations,  which  have  become  so 
general  that  very  few  brands  or  firm  names  are  any  longer  a  guaranty  of 
purity.  When  it  is  remembered  that  more  than  two  million  gallons  of 
cotton-seed  oil  are  exported  from  the  United  States  to  Marseilles  in  a  sin- 
gle year,  and  that  more  than  half  of  this  vast  quantity  is  used  for  adulter- 
ating olive  oils,  a  large  part  of  which  are  reimported  to  the  United  States 
through  a  30  per  cent  duty,  the  importance  of  some  new  and  better  means 
of  controlling  the  integrity  of  this  trade  will  be  apparent. 
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Two  weeks  ago  one  thousand  tierces  of  American  lard  were  stopped  at 
the  wharf  in  Marseilles  and  the  consignees  subjected  to  a  costly  process, 
which  is  not  yet  terminated,  because  the  lard  was  found  upon  analysis  by 
the  custom  officers  to  contain  10  per  cent  of  cotton-seed  oil. 

This  seizure  was  based  upon  the  fact  that,  while  lard  is  entitled  to  entry 
duty  free,  cotton-seed  oil  bears  a  duty  of  $1  15  per  two  hundred  and  twenty 
pounds,  and  this  adulteration  of  a  free  article  with  a  dutiable  one  is  held 
to  be  fraudulent.  The  least  that  can  happen  to  the  shippers  in  this  case 
will  be  that  they  must  pay  the  duty  on  one  hundred  tierces  of  cotton-seed 
oil  and  the  expenses  of  the  process,  besides  the  loss  which  the  consignee 
suffers  from  the  delay.    Might  not  this  rigid  scrutiny  be  equally  well  ap- 

})lied  to  some  of  the  adulterated  and  falsified  foreign  products  which  are 
anded  at  American  ports? 

It  is  not  within  the  scope  of  this  report  to  consider  whether  either  lard  or 
olive  oil,  when  adulterated  with  cotton  seed,  is  necessarily  unwholesome. 
The  vital  fact  is  that  in  paying  from  20  to  25  cents  per  pound  and  30 
per  cent  duty  on  American  cotton  seed  as  olive  oil,  the  people  of  the  United 
States  are  submitting  to  a  wholesale  fraud,  the  proportions  of  which  are 
increasing  year  by  year. 

The  interests  of  both  the  United  States  and  France  will  be  subserved 
when  this  reckless  tampering  with  the  integrity  of  commerce  is  systemat- 
ically suppressed.  As  long  as  our  people  will  accept  and  pay  for  adul- 
terated oils  they  will  continue  to  flood  and  dominate  the  market.  The 
remedy  must  be  applied  at  our  ports  of  entry. 

THE  MILLIAN  PROCESS. 

In  an  article  in  the  "  New  York  Drug  Reporter,"  Mr.  E.  Millian  describes 
the  following  process  for  the  detection  of  cotton-seed  oil  in  olive  oil: 

The  method  described  by  E.  Millian  is  based  upon  the  reducing  action 
of  the  fatty  acids  containea  in  cotton-seed  oil.  In  a  porcelain  dish,  holding 
about  11,  15cc.  of  the  oil  are  heated  to  about  110  degrees  C;  then  with  con- 
tinued heating  a  mixture  of  15  cc.  soda  solution  of  40  degrees  B.,  and  15  cc. 
alcohol  of  92  degrees,  is  gradually  added.  As  soon  as  the  boiling  mass 
shows  a  uniform  consistency,  as  an  indication  of  perfect  saponification, 
about  500  cc.  water  is  added,  drop  by  drop  to  prevent  cooling  and  the  form- 
ation of  lumps. 

After  a  few  moments  boiling  the  fatty  acids  are  separated  by  means  of  a 
10  per  cent  solution  of  sulphuric  acid.  When  the  separation  is  complete, 
and  the  sulphuric  acid  present  in  excess,  about  5  cc.  of  the  fatty  acid  mix- 
ture is  removed  with  a  silver  spoon,  and  poured  into  a  test  tube,  having  a 
diameter  of  about  3  cm.,  and  12  cm.  in  length,  after  which  20  cc.  alcohol 
of  92  degrees  is  added.  To  the  solution  is  added  2  cc.  of  a  solution  of  silver 
nitrate  (30  gms.  to  100  cc.  water),  and  then  the  tube  is  placed  in  water, 
and  heated  until  about  one  third  of  the  mass  is  evaporated,  whereupon  the 
tube  is  removed,  and  the  operation  completed. 

Whatever  the  origin  of  the  olive  oil,  the  fatty  acids  will  remain  unchanged 
in  case  the  oil  is  pure;  if,  however,  it  contains  cotton-seed  oil,  a  reaction 
will  be  observed  whereby  the  silver  is  separated  in  the  metallic  state,  and 
the  black  colored  mixture  of  fatty  acids  will  rise  to  the  surface. 

The  chemical  reaction,  which  is  analogous  to  the  aldehyde  reaction  and 
very  delicate,  will,  with  certainty,  indicate  the  presence  of  1  per  cent 
cotton-seed  oil  in  olive  oil.  This  method  also  avoids  all  sources  of  error, 
because  it  does  not  operate  with  the  oil  which  may  contain  foreign  reduc- 
ing bodies,  but  only  with  the  fatty  acids  which  have  been  freed  from  all 
impurities. 


THE  FIG — VIQ  CULTURE.  115 

XIV. 
THE  FIG. 


PIG  OULTURB. 

The  fig  {Ficua  carica)  is  one  of  the  oldest  of  cultivated  fruits  on  record. 
It  is  probably  a  native  of  the  eastern  Mediterranean  regions,  but  is  now  so 
widely  spread  throughout  the  warm-temperate,  sub-tropical,  and  northern- 
tropical  zones,  that  it  is  a  difficult  matter  to  hazard  any  conjectures  as 
to  its  original  source.  It  grows  in  the  planes  of  northwest  India,  on  the 
Himalayas  to  an  elevation  of  five  thousand  feet,  Afghanistan,  north  Persia, 
Asia  Minor,  Palestine,  north  Africa,  and  the  warmer  parts  of  Europe, 
ripening  its  fruit  in  sheltered  situations  in  the  south  oi  England.  It  is 
naturalized  in  Australia,  the  north  island  of  New  Zealand,  Chili,  California, 
and  other  parts  of  the  United  States. 

The  fig  is  a  deciduous  tree;  it  requires  about  the  same  degree  of  tem- 
perature as  the  olive  to  ripen  to  perfection,  but  will  ripen  its  fruit  where 
the  olive  could  not.  The  edible  part  of  the  tree  is  not  really  a  fruit,  but  is 
the  hollow  receptacle  containing  the  flowers,  in  the  pulp  of  which  the  seeds 
are  buried.*  Figure  5,  Plate  III,  represents  a  longitudinal  section  of  the 
fig  (White  Adriatic  Cal.),  showing  the  fruits  inclosed  by  the  fleshy  con- 
ceptacle,  which  is  only  an  enlargement  of  the  peduncle.  The  flowers  are 
very  small  and  unisexual,  the  male  flowers  occupying  the  upper  and  the 
female  flowers  the  lower  part  of  the  cavity. 

The  fructification  and  vegetation  of  the  fig  is  uninterrupted  where  the 
mean  temperature  does  not  sink  below  63  degrees  Fahrenheit;  but  where 
the  temperature  descends  bfelow  this 
mean,  the  leaves  fall,  and  the  fruit  pre- 
sents a  curious  phenomenon.  A  branch 
only  develops  and  ripens  part  of  the  figs 
borne  upon  it — ^those  on  thfe  lower  end, 
nearest  the  stem.  The  immature  figs  at 
the  further  end  of  the  branch  have  their 
growth  arrested  by  the  first  cold  weather,  „p,re  27. 

and  remain  dormant  during  the  win-     a.  one  of  the  fmita  of  tho  ng;  b.  one  of  the 

ter,  resuming  their  growth  the   following    pistillate  flowera;  C.  one  of  the  staminate  flow- 
'.  J        •  •  •        ii  ^     ere;  D.  Seed  with  embryo:  all  enlarged. 

spnng,  and    npemng  m  the  summer. 

These  are  known  as  "  first  figs "  or  "  summer  figs."  Those  which  com- 
mence their  formation  in  spring  on  the  lower  part  of  the  branches  are 
called  "  second  figs  "  or  **  autumn  figs."  In  our  warm  climate  there  are 
thus  two  crops  from  the  same  tree  every  year.  In  colder  climates  the 
"first"  or  *' summer"  figs  form  the  whole  crop,  as  autumn  figs  can  only  be 
produced  in  unusually  warm  seasons.  In  a  warm  climate  the  autumn 
crop  will  yield  most  figs,  which  are  sweeter,  less  watery,  and  better  suited 
for  drying  than  summer  fruit. 

As  to  when  the  fig  was  subjected  to  culture  by  man  is  difficult  to  say^ 
and  one  can  only  recall  that  mention  is  made  of  the  fruit  in  the  most 

♦R.  C.  Haldane,  **  Subtropical  Cultivations  and  Climates." 
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ancient  book  of  the  world,  that  is  to  say,  Genesis;  that  the  Greeks  culti- 
vated it,  as  is  evidenced  by  the  writers  of  the  country;  and  that  Pliny 
relates  how  in  his  time  there  could  be  seen  in  Rome,  precisely  on  the  piazza 
where  the  people  used  to  meet,  a  fig,  grown  there  naturally,  which  was  the 
object  of  the  greatest  respect,  from  the  fact  that  Romulus  and  Remus  had 
been  suckled  by  a  she  wolf  under  it  Another  fig,  in  the  time  of  this  same 
author,  was  religiously  preserved  in  the  forum  of  Rome,  at  the  place  where 
existed  the  abyss  into  which  Curtius  precipitated  himself. 

The  fig  is  the  faithful  companion  of  the  olive  and  the  vine,  and  where 
these  two  plants  thrive  it  also  grows  and  fructifies.  It  is  necessary,  though, 
that  the  plants  be  never  subjected  to  a  cold  more  intense  than  10  degrees 
( 14  degrees  Fahrenheit) .  If  the  temperature  exceeds  this  limit  it  is  neces- 
sary to  head  the  fig  very  low,  as  is  practiced  at  Argenteuil,  in  France. 

The  long  cultivation  to  which  this  plant  has  been  subjected,  in  greatly 
different  countries,  has  given  rise  to  a  very  large  number  of  varieties,  a  few 
of  which  only  were  known  to  the  ancients.  In  fact,  Cato  mentions  but  six, 
and  Pliny,  two  centuries  later,  carried  the  number  to  about  thirty.  Thus, 
by  the  side  of  the  figs  of  Tivoli  and  Herculanum,  mentioned  by  this  writer, 
are  indicated  those  from  Rhodes,  Lydia,  Hyrcania,  and  others,  which,  like 
the  lAviani,  the  Pompeiiani^  got  their  names  from  their  introducers  and 
propagators. 

To-day  the  number  of  fig  varieties  is  so  great  that  it  would  require  a 
long  study  to  be  able  to  describe  them  all,  and  such  a  task  would  not  be 
one  of  the  easiest,  inasmuch  as  a  great  many  of  these  varieties  possess  some 
peculiar  characters  and  habits,  which  might  be  observed  and  recognized 
through  experience,  but  could  not  be  described  exactly  without  much  diffi- 
culty. Suffren,  who  lovingly  devoted  himself  to  the  study  of  the  varieties 
of  figs  which  were  cultivated  in  Provence  in  his  time,  found  that  their 
number  exceeded  several  hundreds.  The  figs  may  be  classed  into  two  large 
groups,  the  first  of  which  comprises  the  varieties  that  yield  only  one  crop 
of  fruits  a  year,  be  thev  early  or  late,  and  the  second,  the  other  varieties 
which  to  a  first  vield  add  another,  called  September  fruits,  to  distinguish 
them  from  the  first,  which  are  called  flower  or  first  figs. 

VARIETIES. 

In  the  report  of  the  Minister  of  Agriculture  of  Italy,  for  188*5,  the  follow- 
ing very  interesting  account  appears  concerning  varieties: 

We  have  the  Fico  gentile  and  the  Fico  portoghese,  both  precocious.  The 
first  is  common,  under  the  indicated  name,  in  the  Neapolitan  district,  in 
the  province  of  Rome,  and  in  the  Tuscan  province,  in  some  parts  of  which, 
as  at  Pistoia,  Lucca,  and  in  Lunigiana,  it  is  known  under  the  name  of  Fico 
d^oro  (golden  fig).  According  to  some,  this  fig,  the  earliest  of  all,  would 
be  the  Tihurtinu9  of  Pliny  or  at  least  an  analogous  variety.  The  Fico  porto- 
ghese  is  very  common  in  the  Florentine  country,  and  does  not  seem  to  have 
issued  from  Tuscany,  as  it  is  not  found  in  Liguria,  nor  in  Milanese,  nor  in 
Umbria,  nor  in  Romagna,  nor  in  the  neighborhood  of  Rome.  It  is  uncer- 
tain whether  it  be  cultivated  in  the  southern  provinces  or  in  the  islands. 

The  following  varieties  are  backward  and  uniferoua  (yielding  only  one 
crop  yearly) :  The  Verdini,  very  common  in  Tuscany  and  different  from 
the  Verdini  of  the  Veronese  and  from  the  Verdecci  of  the  Bolognese;  the 
Brogiotti  neri  (black  September  figs),  universally  appreciated  throughout 
Italy;  the  Brogiotti  bianchi  (white  September  figs)  of  Liguria,  which  some 
people  esteem  nearly  as  much  as  the  delicious  figs  which  come  from 
Smyrna  in  the  dried  state;  the  Fichi  brianzod,  native  of  Brianza  and  much 
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•cultivated  in  Milanese,  and  finally,  the  Datteri  (date)  and  the  Dottati,  the 
latter  of  which  is  deemed  one  of  the  most  exquisite  varieties.  It  appears 
that  the  Dottati  figs  of  the.  Tuscans,  Ottato  of  the  Neapolitans,  does  not 
differ  from  the  one  which  Pliny  says  was  brought  by  Lucius  Vitellius  from 
Soria  to  his  villa  at  Alba,  and  which  corresponds  to  the  Qrascello  of  Mat- 
tioli,  to  the  Binellone  of  Spezia  and  of  Chiavari,  to  the  Binello  or  Fico  di 
Napoli  (Naples  fig)  of  the  Grenoese,  to  the  Oentile  of  Voltri,  to  the  Napole- 
tano  of  Finale,  to  the  Datterese  or  the  Calabria  of  the  remaining  western 
Liguria,  and  lastly,  to  the  fig  Delia  goccia  or  Delia  goccia  Woro  of  the  hills 
of  the  Lombardic  Apennines  from  Voghera  to  Bologna. 

The  demand  for  Tuscan  figs  is  very  small,  and  for  this  reason  they  are 
mostly  reduced  into  powder  to  make  coffee,  as  is  practiced  in  some  parts 
of  Germany.  The  variety  used  in  the  preparation  of  dried  figs  is  called 
Dottaii,  which  they  peel  (after  that  they  are  said  mondi,  clean)  and  dry  in 
the  sun,  then  season  with  a  few  grains  of  anise  seed,  and  finally  dispose  in 
disks  or  loaves  more  or  less  large,  resembling  cheese  in  shape.  These  figs, 
besides  their  verv  sweet  and  delicate  flavor,'  preserve  a  whiteness  rarely 
seen  in  even  the  best  figs  imported  from  Smyrna  or  other  places  in  Greece 
and  European  Turkey.  At  other  times,  these  same  Dottati  figs  are  not 
stripped  of  their  skin,  but  they  are  cut  in  halves  and  seasoned  with  anise 
or  fennel  seed,  and  then  united  again  two  by  two,  or,  as  the  Tuscans  say, 
<i  piccie,  or  else  they  are  dried,  strung  on  thin  branchlets  of  genet  or  osier 
(willow).  The  bl^tck  skinned  figs  are  more  common,  and  they  are  neither 
Bliced  nor  seasoned,  but  they  are  dried  in  the  sun;  and  if  this  is  not  suffi- 
cient, they  are  put  into  ovens  immediately  after  the  confection  of  the  loaf. 

Eleme^  a  name  given  to  Smyrna  raisins;  the  best  quality  are  known  as 
**"  Eleme."  Raisins  of  a  somewhat  inferior  quality  are  known  as  "  Lexias." 
(Enc.  Brit.,  Vol.  XX,  p.  258.) 

Elemi,  a  raisin  thus  termed  in  modem  pharmacy,  obtained  by  incising 
the  trunk  of  a  species  of  Canarium  found  in  the  Philippine  Islands,  used 
chiefly  in  the  manufacture  of  spirit  and  turpentine  varnishes.  The  word 
•elemi,  like  the  older  term  animt,  appears  to  have  been  derived  from  enhae- 
mon  (Greek),  the  name  of  a  styptic  medicine,  said  by  Pliny  to  contain 
tears  exuded  by  the  olive  tree  of  Arabia.  This  tree,  according  to  Flucki- 
ger  and  Hanbury,  is  probably  to  be  identified  with  the  BosweUia  Frereana 
of  Birdwood,  which  flourishes  in  the  neighborhood  of  Bunder  Marayah, 
west  of  Gape  Gardafui.  Mexican  or  Vera  Cruz  elemi,  formerly  imported 
into  England,  is  afforded  by  the  species  Amyris  elemifera,  Royle;  Mauri- 
tius elemi  by  another  tree,  Colophonia  Mauritiana,  and  BraziUan  elemi  by 
several  species  of  Idea.     (Enc.  Brit.,  Vol.  VIII,  p.  122.) 

Among  the  biferous  varieties  may  be  mentioned  the  Fico  albo  (white  fig), 
very  abundant  in  Tuscany,  and  grown  also,  but  under  various  names,  in 
the  territory  of  Como,  in  Vogherese,  in  Piacentino,  in  Bologna,  in  Modena, 
And  in  Parmigiano;  the  San  Piero  fig  of  the  Tuscans,  which  is  the  Fico 
arbicone  of  the  Genoese,  the  Nero  of  the  Sardinians,  Minna  di  shiaro  of  the 
Sicilians,  and  the  Fallogiana  or  PitlUonga  of  the  Abruzzese.  Beyond  the 
Apennines,  this  fig  does  not  seem  to  spread  much,  and,  indeed ,  it  is  not 
known  by  either  tne  Lombards  or  the  riedmontese. 

9** 
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XV. 

PREPARATION   OF   THE   FIG. 

Fresh  figs  are  toothsome  fruits,  but  little  nutritious,  and  not  seldom^ 
rather  indigestible.  The  dried  figs  are  the  most  valuable,  which  are 
reduced  to  this  state  either  by  artificial  or  natural  heat.  The  experiments 
made  during  this  and  last  year  proved  conclusively  the  fact  that  natural 
heat  is  the  best,  and  produces  better  fruit.  Before  mentioning  the  pro- 
cesses in  use  in  this  State,  I  will  briefly  describe  the  processes  in  use  in 
foreign  countries;  and  while  many,  and,  perhaps,  most  of  them,  could  not 
be  put  into  practice  in  this  State,  many  good  ideas  are  derived  from  them. 

The  Tuscans  dry  them  loose,  and  make  loaves  of  the  whitest  and  the 
sweetest.  In  the  southern  provinces  they  are  strung  on  small  canes  or 
flexible  branchlets  of  holm  oak  or  of  other  plants. 

The  same  mode  of  operation  as  in  Tuscany,  is  followed  in  the  Marches, 
in  Umbria,  and  in  the  Abruzzi,  and  if  there  be  any  difference,  it  exists  only 
in  the  divers  varieties  of  fruits  used  and  the  manner  of  handling  ani 
dressing  them. 

At  Naples,  as  already  stated,  the  production  of  dry  figs  is  rather  insig- 
nificant  owing  to  the  great  consumption  of  figs  in  the  fresh  state.  This 
industry,  however,  begins  to  assume  a  greater  importance  in  some  parts  of 
the  province,  as,  for  instance,  in  the  District  of  Pozzuoli,  concerning 
which  the  Agricultural  Association  reports  as  follows  to  the  Ministry: 

"  The  dried  figs  confected  in  this  district  are  to  be  considered  as  a  com- 
mercial product,  both  at  home  and  abroad,  but  the  export  is  very  limited. 
The  preparation  of  dry  figs  is  simple.  As  soon  as  gathered  the  figs  are 
dried,  some  peeled,  some  in  their  natural  state,  and  others  divided  in 
halves  down  to  the  stalk;  the  latter  are  afterwards  united  in  pairs,  or  else 
made  into  various  shapes,  such  as  small  slabs,  hearts,  and  the  like.  Those 
which  on  accQunt  of  rain  or  other  circumstances  are  not  in  a  condition  to 
be  dried  in  the  open  air,  are  put  into  ovens. 

"The  figs  thus  prepared  are  thin,  light,  and  of  very  agreeable  taste, 
because  grown  on  a  volcanic  soil,  and  they  command  a  higher  price  on  the 
Naples  market  than  the  dried  fics  from  the  Calabrias  and  other  localities."^ 

In  the  neighboring  province  of  Salerno  the  production  of  dried  figs  begins 
to  acquire  a  greater  importance,  that  is  to  say,  in  some  places,  since  in  the 
District  of  Campagna,  according  to  the  Agricultural  Association,  the  figs 
are  not  fit  to  be  dried.  On  the  other  hand,  the  figs  prepared  in  the  Vallo 
of  Lucania,  are  esteemed,  and  the  Agpcultural  Association  speaks  of  the 
industry: 

"  The  fig  thrives  pretty  well  in  the  southern  part  of  the  district,  and  par- 
ticularly on  lands  oordering  the  Mediterranean  Sea.  Its  production  con- 
stitutes one  of  the  leading  articles  of  trade  of  these  places,  and  the  dried  figs, 
said  of  Agripoli,  where  there  is  a  landing  at  which  ships  take  on  their  car- 
goes, are  renowned  abroad,  especially  in  France  and  America. 

"  The  system  of  exsiccation  is  very  simple.  The  figs  are  gathered  when 
well  ripe,  spread  over  a  lattice,  and  exposed  to  the  action  of  the  sun.  Care 
is  taken  to  turn  them  over  alternately  every  two  days,  and  subsequentljr 
the  more  perfect  are  separated  from  those  that  are  less  so,  the  first  consti- 
tuting the  better  quality  and  selling  at  a  higher  price,  while  the  second  are 
dried  in  an  oven  at  a  moderate  temperature,  and  form  the  inferior  grade, 
selling  at  a  lower  price." 
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Where,  however,  the  preparation  of  dried  figs  assumes  really  the  charac- 
ters of  an  agricultural  industry,  being  carried  on  on  a  rather  large  scale,  is  in 
Terra  d'Otranto  and  in  the  three  Calabrias,  that  is  to  say,  in  the  provinces 
of  Cosenza,  Catanzaro,  and  Reggio. 

The  production  of  dried  figs  is  of  great  importance  in  the  pro\dnce  of 
Lecca,  and  we  find,  in  the  reports  of  the  Chamber  of  Commerce  of  this 
country,  that  in  the  only  two  communes,  that  is,  those  of  Cutrofiano  and  of 
Galatina,  there  was  prepared,  some  years  ago,  about  one  million  two  hun- 
dred and  fifty  thousand  pounds  of  this  produce,  and  that  the  increasing 
plantation  of  figs  foreboded  a  sensible  augmentation.  But  there,  also,  the 
preparation  of  this  class  of  goods  could  be  much  improved;  and,  in  fact, 
we  read  in  a  report  by  the  Agricultural  Association  of  Lecca: 

"  The  preparation  of  dried  figs  should  be  still  further  improved  by  intro- 
ducing among  us  appropriate  hot  air  stoves  to  accelerate  the  desiccation  of 
spotless  fruit,  especially  in  rainy  summers,  and  when  the  harvest  is  very 
plentiful  and  of  good  quality,  and  to  prevent  the  easy  fermentation  which 
often  takes  place  during  the  natural  desiccation  under  the  burning  rays  of 
the  sun;  as  also  in  the  matter  of  sesthetics,  that  is  the  external  appearance, 
since  our  figs  may  be  served  on  the  table  and  are  not  merely  used,  as  is 
sometimes  the  case,  to  make  alcohol." 

Three  Agricultural  Associations  of  the  province  of  Cosenza  have  sent  the 
following  answers  to  inquiries  from  the  Ministry  on  this  subject: 

Agricultural  Association  of  Cosenza:  **  The  dried  figs  represent  for  this 
province  a  pretty  important  article  of  export  trade. 

*'  The  preparation  of  these  dried  figs  is  very  simple.  They  are  dried  in 
the  sun,  and  then  packed  in  small  baskets  made  oi  strips  of  chestnut  wood 
interwoven  very  closely. 

*'  The  method  of  drying,  though  simple,  is  undoubtedly  uncertain,  and  it 
frequently  happens  that  in  the  latter  part  of  summer,  or  at  the  beginning 
of  autumn,  the  figs  cannot  be  dried,  and  spoil,  owing  to  repeated  and 
excessive  rains;  people  then  have  to  resort  to  the  artificial  heat  of  ovens, 
and  the  fruits  prepared  in  such  a  manner  fall  sensibly  in  price." 

Agricultural  Association  of  Castrovillari:  **  Although  the  soil  and  climate 
favor  the  cultivation  of  the  fig  in  this  district,  it  cannot  be  said,  however, 
that  the  product  of  confected  dried  figs  forms  the  object  of  a  large  trade, 
either  at  home  or  abroad^ 

"They  are  never  prepared  in  any  other  way  but  by  drying  in  the  sun, 
and  sometimes  cooking  in  the  oven,  especially  those  of  inferior  quality, 
called  Fichi  hrtmi  (dark  figs),  on  that  account." 

Agricultural  Association  of  Paola:  "Some  of  the  dried  figs  prepared  in 
this  district  are  exported,  and  a  great  quantity  forwarded  to  the  principal 
markets  of  the  kingdom. 

"  The  greater  part  of  the  dried  figs  put  up  for  the  trade  are  confected 
after  desiccation  in  the  sun.  The  figs  are  confected  in  various  ways,  being 
strung  or  made  into  a  kind  of  tress,  formed  into  small  globes  wrapped  in 
fig  leaves,  or  shaped  like  stars.  Some  are  stuffed  with  walnuts  or  almonds 
and  seasoned  with  thin  shavings  of  citron  peel  or  cinnamon  or  cloves,  and 
then  put  into  the  oven  to  serve  as  sweetmeats;  or  else  they  are  dipped  into 
honey  and  cooked  in  a  copper-lined  kettle  or  pot,  being  afterwards  put  up 
in  varnished  earthen  vases.  The  dried  figs  prepared  according  to  the  latter 
method  are  sent  as  gifts  to  friends,  and  a  very  small  quantity  finds  its 
way  to  the  markets  of  the  principal  cities  of  the  kingdom,  and  of  foreign 
countries.  These  figs  are  dried  only  when  perfectly  ripe,  and  care  is  taken 
to  preserve  them  from  the  inclemency  of  the  weather  and  from  the  dew,  as 
well  as  from  white  frosts. 
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"The  communes  of  this  district  which  do  not  sell  any,  are:  Paola, 
Amantea,  Belvedere  Marittimo,  Belmonte,  Longobardi,  San  Lucido»  Scalea, 
Cleto,  Serra  di  Ajello,  Fiumefreddo,  Santa  Domenica,  Jalao,  Maiera,  Orso- 
marso,  and  Verbicaro." 

As  to  the  province  of  Catanzaro,  we  reproduce  here  the  careful  and 
detailed  report  made  to  the  Ministrv  by  the  Agricultural  Association,  con- 
cerning all  what  relates  to  the  dried  fig  industry: 

**  The  custom  of  drying  the  fruits  of  the  fig  is  very  old,  and  almost  gen- 
eral in  the  southern  regions  of  Calabria.  The  output  of  this  industry — 
arising  probably  at  first  as  an  auxiliary  means  to  relieve  the  economical 
wants  of  the  poor  country  people  during  winter,  their  produce  meeting 
with  a  general  welcome  where,  by  reason  of  climate,  the  fig  does  not  grow — 
advances  in  proportion  as  it  is  favored  by  the  physico-geographical  condi- 
tions of  the  soil  and  the  special  skill  of  the  larmers.  Tne  principles 
which  regulate  its  progress  lie  in  the  selection  of  the  species,  in  the  degree 
of  ripeness  of  the  respective  fruits,  in  the  time  of  their  gathering,  and  in 
the  mode  of  dr3dng  them.  Of  the  many  figs,  counting  over  twenty-four 
varieties  in  this  country,  the  only  ones  found,  through  experience,  as  fit  for 
the  industry  we  speak  of,  are  the  Dottati  and  the  Petrongidno;  the  fruits  of 
the  second  crop  being  mostly  used;  that  is,  those  growing  after  the  flower 
fniits,  from  the  month  of  August  to  the  end  of  September.  None  of  the 
other  varieties  succeed  here,  giving  products  that  are  soft,  viscous,  unsa- 
vory, and  spoil  in  a  short  time.  To  tne  choice  of  varieties  must  be  added 
the  complete  maturation  of  the  fruits,  which  must  be  efifected  spontaneously 
and  without  violent  means.  In  good  practice,  the  figs  are  considered  as 
having  acquired  the  desired  degree  of  ripeness  when  they  hang  from  their 
stock  vertically  and  are  wrinkled  on  the  surface. 

**The  state  of  the  atmosphere  when  gathering  is  of  the  utmost  impor- 
tance. The  best  time  for  carrying  on  this  work  is  immediately  after  sunrise, 
and  properly  after  all  traces  of  dew  have  disappeared  from  the  tree.  Damp 
air,  white  frost,  and  rain  of  any  intensity  endanger  the  success  of  the  prod- 
uct. Having  ascertained  the  maturity  of  the  fruits  and  the  favorable 
concurrence  of  the  atmospherical  circumstances,  the  gathering  is  proceeded 
with  daily,  particular  care  being  had  not  to  tear  nor  strip  the  delicate  epi- 
carps  in  any  way,  and  to  pick  each  fruit  together  with  its  peduncle.  This 
done,  they  are  at  once  spread  horizontally  over  large  networks  of  canes 
previously  arranged  like  raised  floors,  well  aired,  well  sunned,  and  pro- 
tected from  the  dust  which  the  wind  might  cast  over  them.  The  fruits 
successively  gathered  are  laid  over  separate  lattices,  in  order  that  they  may 
be  all  subjected  to  a  uniform  treatment.  They  are  turned  over  several 
times  a  day  during  the  whole  period  of  exsiccation,  and  care  is  taken  to 
separate  the  smaller  fruits,  and  those  of  poorer  grade  or  decayed.  After 
twelve  or  fifteen  days  of  such  treatment,  the  figs,  owing  to  the  evaporation 
produced  by  the  solar  action,  become  white  and  dry  externally,  pulpous 
and  sugary  internally,  properties  which  they  preserve  for  several  years, 
especially  if  not  kept  in  fresh  places  and  exposed  to  the  air.  In  fact, 
arranged  in  baskets  of  the  moderate  capacity  of  thirty-three  to  fortjr-four 
pounds  each,  they  withstand  long  journeys  by  land  and  by  sea  without 
spoiling  at  all.  There  are  many  here  who,  to  advance  more  diligently  the 
drying  of  the  figs,  cut  them  vertically  into  halves,  and  after  desiccatinff, 
readjust  them  in  their  natural  position,  and  form  them,  by  the  aid  of  small 
cane  sticks,  into  rectangular  tablets.  Often  there  is  introduced  between 
the  two  parts  of  the  fig  oits  of  walnut  or  small  pieces  of  candied  citron,  to 
make  them  agreeable  to  the  palate. 
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"  Whenever  the  season  is  rainy  at  the  time  of  ripening  of  the  figs,  the 
exsiccation  is  made  in  ovens,  this  being  done  also  for  the  fruits  that  are 
too  backward  or  become  spoiled  through  any  cause.  These  figs,  although 
of  lower  grade,  acquire  yet  an  exquisite  savor  and  are  much  in  demand 
among  the  poorer  classes." 

There  are,  in  Reggio  di  Calabria,  a  great  number  of  lands  planted  to 
figs,  and  great  is  therefore  the  production  of  these  plants  in  that  country 
and  the  quantity  of  fruits  dried.  Speaking  of  this  industry,  the  Agricult- 
ural Association  of  the  chief  town  of  that  province  thus  expresses  itself: 

"  The  confection  of  dried  figs  is  effected  in  our  country  by  gathering  the 
fruits  when  perfectly  ripe,  and  precisely  those  of  autumn,  said  of  seconda 
Toano  (second  crop). 

*'  From  these  the  largest  are  chosen,  and  they  are  cut  in  two  lengthwise, 
spread  over  large  hurdles,  and  exposed  to  the  sun  to  dry.  When  the  figs 
thus  pjrepared  appeardried,  they  are  strung  on  small  canes,  forming  tresses 
of  various  sizes,  or  made  into  squares,  called  tavolieri^  or  similar  odd  designs. 

"  The  smaller  figs  are  dried  whole  as  picked,  and  preserved  separate, 
they  being  known  under  the  name  of  cuzzoli.'^ 

Other  notes  on  the  same  subject  are  furnished  by  the  Agricultural  Asso- 
ciation of  Palme,  which  says: 

"  The  figs  grown  in  this  district  are  eaten  fresh,  and  what  little  is  left 
over  are  dried  for  winter  use  in  the  well  regulated  families.  As  a  general 
rule,  the  dried  figs  consumed  in  this  district  come  from  the  neighboring 
district  of  Grerace,  where  there  are  very  large  plantations  of  that  sort  of 
tree.  The  preparation  of  these  figs  is  effected  with  little  care.  The  larger 
ones  are  cut  longitudinally  down  to  the  stalk,  and  spread  confusedly  over 
small  hurdles.  These  are  exposed  to  the  sun,  and  in  the  mountainous 
regions,  where  the  figs  are  late  in  ripening,  their  exsiccation  is  completed 
in  bakeovens." 

We  have  also  noted  from  the  Agricultural  Association  of  Gerace,  on  the 
importance  of  the  production  of  dried  figs,  which  is  said  to  be  a  source  of 
great  profit  for  the  district.  The  figs  grow  to  perfection  in  that  territory, 
but,  as  confessed  by  the  same  association,  their  drying  is  rather  defective. 
Generally  the  figs  are  picked  when  imperfectly  ripe,  then  cut  in  halves  and 
exposed  to  the  rays  of  the  sun  over  hurdles,  care  being  taken  to  turn  them 
often.  After  the  fruits  thus  treated  are  dried,  they  are  strung  on  cane 
strips,  or  else  on  thin  green  withes,  and  exposed  anew  to  the  sun,  or  to 
artificial  heat  to  complete  their  preparation. 

The  soil  and  climate  of  the  greater  islands,  Sicily  and  Sardinia,  are  no 
less  adapted  to  the  culture  of  the  fig  than  those  of  Calabria,  and  great  is 
therefore  the  production  of  this  fruit  in  that  part  of  the  country. 

The  Agricultural  Association  of  Palermo  says  that  the  best  quality  of 
dried  figs  produced  in  this  province  come  from  the  communes  of  San  Fra- 
tello  and  of  Pollina,  in  the  Madonie.  The  preparation  is  of  the  simplest, 
and  generally  the  solar  heat  alone  is  used.  ^'  As  to  the  preparation,''  says 
the  association  just  mentioned,  ^^  the  figs  most  prized  are  those  disposed  in 
tablets,  which  last  longer  and  are  preserved  better.  They  have  also  those 
that  are  cut  and  then  arranged  in  pairs  in  form  of  tres.ses,  which  become 
mellower  and  preserve  a  greater  quantity  of  saccharine  matter.  There 
are,  lastly,  the  figs  called  messined  or  neriy  which  are  dried  separately, 
without  being  cut,  and,  as  they  preserve  their  skin,  become  coriaceous  and 
keep  longer  than  the  others." 

For  the  province  of  Messina,  we  have  the  following  notes  from  the  same 
Agricultural  Association: 
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"  The  dried  figs  of  this  district  may  be  considered  as  a  commercial  prod- 
uct intended  more  for  home  consumption  than  for  export.  In  fact,  some 
small  vessels  from  Trapani  and  Naples  come  into  the  port  of  Milazzo,  in 
the  month  of  October,  to  take  cargoes  of  this  produce  and  transport  them 
to  Trapani  or  to  Naples.  The  islands  of  Lipari,  which  give  the  most 
exquisite  figs  of  the  district,  send  also  their  small  production  abroad. 
The  City  of  Messina,  on  the  contrary,  receives  dried  figs  from  the  nearest 
Calabria.  Everything  considered,  however,  we  can  reckon  that  the  pro- 
duction is  limited  to  the  consumption  of  the  inhabitants. 

"The  dried  figs  are  prepared  in  the  following  manner: 

"The  figs  are  picked  rather  ripe;  then  they  are  cut  through  the  middle 
with  a  knife  and  spread  over  hurdles  in  the  sun.  The  fruit  being  dried 
internally,  the  side  of  the  skin  is  turned  up.  When  well  dried  the  villag- 
ers perform  the  operation  of  putting  the  fruit  a  pania,  as  they  commonly 
call  it  there.  The  pania  is  composed  of  the  sixth  part  of  canes  cut  to  a 
point,  all  the  figs  being  fixed  two  by  two,  between  two  of  these  canes;  thus 
they  form  quadrangular  plates  about  twenty  inches  in  length,  and  of  the 
width  of  a  fig  that  has  been  opened  and  spread  out,  that  is  to  say,  about 
four  inches.  These  panie  are  exposed  for  a  few  days  to  the  sun  so  as  to 
dry  them  still  better.  The  harvest  and  exsiccation  beinc  wholly  com- 
pleted, the  farmers  wash  all  the  panie  with  fresh  water  and  set  them  out 
in  the  sun  for  another  day.  All  this  being  done,  the  figs  are  preserved  for 
the  winter  in  chests  or  pantries,  or  else  they  are  sold  to  speculators." 

Information  still  more  precise  than  the  preceding  is  given  for  the  province 
of  Catania  by  the  Agricultural  Association,  which,  in  answer  to  queries 
from  the  Ministry  on  this  subject,  thus  expresses  itself: 

"  The  cultivation  of  figs  is  rather  extended  in  the  district  of  Catania, 
and  especially  in  all  the  aUodii  (freeholds)  of  the  Etna  region,  where  the 
fig  is  spontaneous.  Many  are  the  varieties  of  figs,  both  early  and  late  or 
backward,  grown  in  this  district,  and  the  markete  are  supplied  with  fresh 
figs  from  the  end  of  July  to  the  end  of  December. 

"  The  first  white  figs  are  called  Auttati,  better  named  Agosiani^  and  the 
black,  Fichi  melongiane;  the  last  are  black  and  small,  and  called  NataHnCf 
or  Natalineddej  because  they  ripen  about  Christmas  time. 

"The  fresh  figs  are  consumed  where  they  are  produced,  being  as 
healthy  a  food  as  grapes  and  the  opuntia  (Indian  fig  or  prickly  pear). 
Part  of  the  fresh  fruit,  however,  is  exported  outside  the  province,  particu- 
larly to  some  places  in  the  provinces  of  Syracuse  and  Caltamissetta.  Both 
the  white  and  the  black  figs  which  ripen  in  the  months  of  October  and 
November  are  dried. 

"The  desiccation  is  done  in  two  ways.  If  the  fig  be  small,  then  it  is 
dried  whole  with  the  peduncle;  but  if  large,  it  is  opened  in  two  with  a 
knife,  and  thus  reduced  it  is  exposed  to  the  solar  rays  over  hurdles,  the 
fleshy  part  up.  In  the  first  case,  the  figs  are  said  to  be  dried  a  pasmluni,  in 
the  second,  a  chiappa, 

"As  soon  as  the  figs  are  deprived  of  that  honeyed  juice,  which  renders 
them  rather  soft,  they  are  subjected  to  the  following  treatment:  The  pas- 
suluni  are  strung  on  thin  rushes,  or  on  twigs  of  ligara,  called  also  liami,  or 
else  on  slivers  of  cane,  which  are  disposed  in  squares,  that  is,  the  slivers 
are  fixed  to  two  strips  of  ferula.  Tne  figs  a  chiappa  are  formed  by  the 
reunion  of  two  figs,  placed  one  over  the  other  on  the  fleshy  side,  leaving 
outwardly  the  side  of  the  skin.  In  this  manner  the  two  halves  of  the  chi- 
appa are  pierced  through  the  center  by  ligara  or  rushes j  as  above,  and  the 
chiappa  are  then  superposed  one  over  the  other.  The  passaluni  and  the 
chiappa,  having  been  united,  water  is  set  to  boil,  and  while  boiling,  the  figs 
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thus  prepared  are  immersed  into  it  for  a  few  minutes,  in  order  to  prevent 
any  fermentation  that  might  take  place,  and  then  they  are  put  out  anew 
in  the  sun  to  be  dried  again.  This  done,  the  passaluni  squares  are  put 
away  in  dry  places,  those  that  are  strung  are  rolled  together  spirally,  and 
the  same  is  practiced  for  the  figs  a  chiappa,  thus  giving  wheels  of  paasaluni 
figs,  and  of  figs  a  chiappa,  which  are  named  scerti  dificu,  and  are  preserved 
■as  the  best. 

"■  In  some  places  the  white  figs  are  distinguished  from  the  black,  and 
there  are  then  white  and  black  passaluniy  and  white  and  black  scerti  di 
ficu.  Sometimes,  when  the  figs  are  big  and  pulpous,  they  are  dried  in  scerti 
stripped  of  their  skin;  then  they  are  called  ficusenza  scorcia. 

"The  dried  figs  serve  as  food  to  both  the  rich  and  poor,  in  winter  and 
spring;  they  are  not  used  later,  since  the  dried  fig  is  held  as  heating.  The 
dried  figs  are  also  exported;  thus  from  Porto  di  Catania  shipments  are  sent 
to  the  Calabrias,  ana  even  to  Malta,  from  where  they  are  transported  to 
«till  more  remote  countries.  The  dried  fig  industry  is  more  extended  than 
that  of  prunes  and  that  of  dried  opuntia  (Indian  figs),  which  are  also  prac- 
ticed in  the  district  of  Catania." 

The  production  of  dried  figs  is  less  important  in  the  province  of  Syra- 
<5U8e,  concerning  which  the  Agricultural  Association  says: 

"'  In  this  district,  the  greater  part  of  the  figs  are  consumed  in  the  natural 
state.  What  little  are  dried,  are  put  up  expressly  for  local  consumption. 
The  dried  figs  are  prepared  by  exposing  the  fruit  cut  in  two  to  the  action 
-of  the  sun  until  perfectly  desiccated.  As  soon  as  dried,  the  halves  are 
pressed  together,  and  the  reunited  figs  strung  one  over  the  other  on  strips 
of  canes  or  pointed  switches;  then  they  are  plunged  two  or  three  times  into 
boiling  water,  care  being  taken  to  dry  them  anew  in  the  sun  afterward. 
This  operation  being  completed,  the  dried  figs  are  offered  for  sale." 

As  to  the  singular  practice  of  immersing  the  figs  into  boiling  water  as 
soon  as  dried,  it  is  explained  in  another  report  of  the  association  aforesaid, 
in  which  we  read:  "They  fthe  figs  already  dried)  are  plunged  into  boiling 
water  to  destroy  the  myriaas  of  minute  eggs  deposited  over  them  by  insects, 
when  the  fruits  are  out  in  the  sun." 

The  same  Agricultural  Association  adds  that  in  some  parts  of  the 
southern  provinces,  and  perhaps,  also,  in  the  islands  of  Sicily  and  Sar- 
dinia, the  dried  figs  are  strung  on  thin  and  sharp  twigs  from  the  Lycium 
europaeuMy  vulgarly  Spino  santo,  or  Spirw  di  Christo  (holy  thorn — ^thom  of 
Christ);  which  grows  spontaneously  in  hedges  in  the  olive  region,  and  in 
.speaking  of  the  systems  in  use,  says: 

"  The  marked  difference  in  price  is  not  due  entirely  to  the  diversity  of 
material,  but  rather  to  carelessness  and  to  the  imperfect  methods  followed 
among  us  in  drying  the  fruits,  as  also  to  the  negligence  brought  in  putting 
them  up  and  giving  them  the  final  touches  beiore  offering  them  to  the 
trade.  The  French  and  Spanish  put  up  their  products  in  such  a  way  as 
to  give  them  a  nice  appearance,  even  if  the  quality  of  these  products  be  not 
the  best.  Among  us,  on  the  contrary,  even  the  products  of  excellent  quality 
are  most  often  thrust  confusedly  into  baskets,  bags,  sacks,  or  other  vulgar 
recipients,  and  seldom  are  they  gotten  up  in  a  more  decent  and  proper 
manner. 

"  The  bad  systems  of  preparation  in  this  country  are  the  causes  that 
-dried  fruits,  and  especially  the  figs,  which  represent  the  greater  part  thereof, 
are  called  for  abroad  almost  exclusively  for  distilling  purposes,  and  to 
make  coffee  powder  or  other  similar  articles.  And  this  will  last  as  long  as 
no  improvement  is  made  in  the  modes  of  exsiccation,  and  until  drying  in 
moderately  heated  dry-air  stoves,  as  is  done  elsewhere,  be  substituted  for 
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the  imperfect  methods  presently  followed.*  Our  people  trust  in  the  power 
of  the  sun,  but  if  this  fails,  the  fruits  ferment  and  sour  before  drying,  and 
they  at  least  lose  their  fine  appearance.  Then,  what  cannot  be  dried  in 
the  sun  are  put  into  ovens,  which  are  so  strongly  heated  that  the  fruits 
laid  therein  are  almost  carbonized.  Whatever  be  the  mode  adopted,  there 
is  usually  too  little  attention  paid  to  the  cleanliness  of  the  hurdles  or  the 
tables  over  which  the  fruits  are  spread  to  dry,  they  being  left  for  a  long  time 
exposed  to  all  sortq  of  injuries  on  the  part  of  insects,  and  covered  with  sa 
much  dust  as  to  render  them  black  and  repulsive  to  look  upon." 

Concerning  the  cultivation  of  the  fig  tree  in  Smyrna,  Consul  Stevens  of 
Smyrna  reports: 

"  The  cultivation  of  fig  trees  in  the  neighborhood  of  Smyrna  and  in  the 
interior  is  carried  on  to  a  considerable  extent.  With  the  exception  of  the 
district  of  Aiden,the  figs  are  excellent  while  fresh,  but  lose  their  flavor  and 
color  when  dried.  The  figs  so  well  known  in  the  United  States,  England,. 
Germany,  and  Russia  are  grown  in  the  district  of  Aidin.  When  fresh, 
these  figs  are  not  palatable;  when  dried,  they  are  delicious,  and  unrivaled 
by  the  product  of  any  other  locality. 

**  The  planting  of  fig  trees  in  the  valley  of  the  Meander,  where  are  situated 
the  fig  orchards  of  Aidin,  is  performed  in  the  following  manner:  Fresh 
branches  (cuttings),  about  two  feet  in  length,  are  cut  from  the  tree  and 
planted  in  a  field  which  has  been  previously  tilled  seven  or  eight  times 
during  the  warmest  months  of  summer.  The  fig  cuttings  must  be  put  in 
the  earth  to  the  depth  of  about  one  and  one  half  feet,  and  at  a  distance  of 
about  twenty  paces  one  from  the  other.  As  each  branch  is  planted,  a  stick 
of  the  same  thickness  must  be  put  by  its  side  to  keep  it  straight.  Three 
or  four  times  yearly  the  field  is  tilled  with  a  plow,  and  then  it  is  sown  with 
corn  or  barley. 

"The  fig  tree  gives  fruit  the  seventh  or  eighth  year  of  its  growth,  but 
does  not  attain  its  maximum  of  yield  before  its  twelfth  or  fifteenth  year. 
It  thrives  at  a  distance  of  fifty  miles  from  the  sea. 

"  The  fruit,  perfectly  ripe  and  partly  dried,  falls  from  the  tree  by  itself,  and 
is  collected  by  the  grower  and  spread  in  the  sun  for  several  days,  on  an  even 
and  clean  surface,  until  it  becomes  fit  for  the  market.  The  figs  of  superior 
quality  are  those  collected  when  perfectly  ripe,  and  while  the  north  wind 
blows.  Each  tree  yields  on  an  average  from  forty  to  one  hundred  pounds 
of  fruit.  Trees  one  century  old  usually  yield  from  two  to  three  hundred 
weight.  What  would  seem  extraordinary  is  the  fact  that  fig  trees  from 
Aidin  planted  in  other  localities  never  give  good  results;  the  trees  grow 
well  and  become  very  strong,  but  yield  fruit  inferior  in  quality  to  the  com- 
monest local  variety. 

"The  dried  figs,  packed  in  hempen  bags  of  a  capacity  of  two  and  one- 
fourth  hundred  weight,  are  conveyed  to  Smyrna  by  rail  and  carried  to  the 
fig  market,  where  packers  and  export  merchants  get  their  supplies.  The 
fruit  intended  to  be  put  up  for  export  trade  is  carried  to  the  packing  estab- 
lishment, where  it  is  sorted  into  different  qualities.  It  is  then  handed  to- 
workmen,  who  press  it  between  their  thumb  and  forefinger  to  soften  and 
flatten  it,  and  pack  it  in  rows  into  small,  shallow,  wooden  boxes  or  small 
drums.  Packers  in  manipulating  figs  keep  their  hands  wet  with  sea  water, 
as  it  is  claimed  that  brine  hastens  the  sugaring  of  the  fruit.  Occasionally 
laurel  leaves  are  placed  between  the  rows  of  figs  in  order  to  improve  their 
flavor  and  keep  them  free  from  moths.  Figs  of  inferior  quality  are 
packed  in  wicker  baskets  or  small  hempen  bags. 

"  In  the  transportation  of  fruits  of  all  kinds  from  the  plantations  ta 
Smyrna,  or  to  the  stations  on  the  lines  of  railway  leading  to  Smyrna^ 
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camels  are  employed  to  good  advantage,  the  highways  not  being  in  a  con- 
dition to  permit  of  the  use  of  carts  or  drags." 

Consul  Marston  of  Malaga,  Spain,  reports  that  the  process  used  in 
Spain  consists  in  packing  the  figs  when  they  are  entirely  ripe,  and  are 
cured  by  laying  them  on  the  ground  upon  straw  until  they  are  cured  by 
the  sun.  Tney  are  covered  each  night  to  protect  them  from  the  night 
dampness. 

Throughout  France  the  fig  tree  is  common;  about  Marseilles  it  is  not  an 
object  of  special  culture.  There  they  cull  the  fruit  one  by  one,  when  per- 
fectly ripe,  with  great  care  to  prevent  them  from  bruising,  or  severing  the 
fruit  from  the  peduncle.  They  are  then  laid  on  hurdles  and  exposed  to 
the  sun,  and  turned  over  every  now  and  then  until  perfectly  driea,  that  is 
for  a  period  of  ten  or  fifteen  days,  as  they  claim  that  the  least  exposure  to 
moisture  would  turn  the  figs  black  and  reduce  their  value  for  at  least  one 
half.  These  hurdles  are  taken  in  every  evening,  to  be  again  taken  out 
every  morning.  The  difiiculties  of  the  operation  deter  most  of  the  farm- 
ers there  from  undertaking  it,  excepting  those  that  own  small  farms,  where 
everything  must  be  turned  to  account,  and  they  cultivate  them  themselves 
with  no  other  help  than  that  of  their  families. 

The  Marseillaise  is  considered  there  as  the  best  variety. 

Consul  Heap  reports  that  the  process  of  curing  the  fruit  throughout 
Turkey  consists  of  picking  the  figs  when  ripe  and  spreading  them  out  to 
dry  in  the  sun,  the  sugar  which  they  contain  in  abundance  being  thus 
rendered  available  for  their  preservation;  those  of  better  quality  being 
much  pulled  and  extended  by  hand  during  the  process.  Thus  prepared, 
the  fruit  is  packed  closely  in  barrels,  rush  baskets,  or  wooden  boxes,  for 
commerce. 

Figs  are  grown  largely  in  the  province  of  Turkey,  but  the  quantity  is 
small  compared  with  Smyrna.  A  considerable  quantity  of  inferior  kinds 
of  figs  find  their  way  to  the  Austrian  "  chicory  coffee  makers,"  and  the 
French  brandy  distillers.  Much  liquor  labeled  ''fine  champagne,"  "cog- 
nac," etc.,  owes  its  origin  to  refuse  of  the  Smyrna  fig  market. 

Consul  Fottion  of  Mytilene  reports  "that  the  kinds  of  figs  producing  the 
figs  of  commerce  there  are  the  Politika  and  the  Asprokoukouzza,  so  called 
Politika  from  Constantinople,  and  Asprokoukouzza  from  their  white  seeds." 
These  varieties  there  do  not  require  any  cultivation. 

The  figs  are  dried  in  the  sun,  and  afterwards  are  filled  with  almonds, 
pepper,  and  cinnamon,  and  are  roasted  on  plates  in  ovens.  Aromatic 
leaves  of  laurel  are  added  to  them  and  they  are  then  packed  in  boxes.  In 
Syria,  the  process  of  curing  consists  in  opening  the  fruit  either  by  hand  or 
cutting  them  with  a  knife,  and  spreading  them  for  three  days  in  the  sun 
on  dry  ground  or  on  a  straw  mat,  placed  on  the  house  tops.  When  dried 
they  are  placed  in  palmleaf  bags  and  pressed  as  much  as  possible.  The 
figs  are  not  gathered  until  they  are  fully  ripe. 

In  Aleppo,  the  figs  are  gathered  and  spread  on  mats  in  the  shade  until  they 
get  dried  and  are  then  placed  in  bags  and  pressed.  The  best  are  selected, 
and  when  dried  are  steamed  to  make  them  fresh,  after  which  they  are  pressed 
between  the  fingers  and  flattened,  and  are  strung  on  flaxen  threads  to  be 
exposed  for  sale. 

In  Damascus  the  figs  are  dried  in  the  sun  and  are  then  cured  by  cover- 
ing them  with  flour. 

In  Tripoli  (Straits  Settlements)  the  figs  are  gathered  when  fully  ripe, 
and  after  breaking  the  fruit  a  little  at  the  top  they  are  exposed  to  the  sun 
until  they  become  dried  and  are  then  boiled  together  with  fragrant  herbs 
and  stored  for  the  winter. 
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In  Central  America  the  figs  are  gathered  after  having  fallen  to  the  ground 
the  previous  day,  and  laid  in  the  sun  (on  mats  made  of  reeds)  until  dried, 
which  takes  four  or  five  days.  They  are  then  put  into  close  boxes  to  sweat 
a  little.  Before  packing  they  are  spread  in  the  sun  just  long  enough  to 
get  warm,  and  are  then  pressed  in  seroons  of  rawhide.  They  do  not  pack 
in  boxes  because  they  claim  that  the  fruit  gets  worm  eaten. 

Consul  Mathews  of  Tangier,  Morocco,  reports  that  "  the  Jews  extract 
*  agurdiente,^  an  ardent  spirit,  from  figs." 

In  Spain  a  savory  wine  is  prepared,  from  which  they  extract  spirits,  which 
they  flavor  and  term  "  anisetie.^^  They  cure  the  figs  by  gathering  them 
when  perfectly  ripe  and  when  they  commence  to  dry  on  the  tree.  They 
are  then  placed  upon  lattice  work  made  of  canes,  or  slips  of  boards,  or  on 
rough  straw  mats  placed  on  the  ground,  allowing,  if  possible,  the  air  to 
circulate  under  them.  The  figs  in  a  few  days,  when  dried,  are  pressed  one 
by  one  into  shape,  to  facilitate  their  curing;  when  cured,  and  lastly,  the 
figs  are  pressed  downwards  on  a  table  to  give  them  a  round  shape,  then 
they  are  packed  in  boxes  lined  with  paper. 


XVI. 

EXPERIMENTS  IN  FIO-  OURINa-. 

During  the  past  year  I  have  carried  on  experiments  in  curing  or  pro- 
cessing the  fig,  for  the  purpose  of  determining  the  best  method  among 
those  now  in  use  in  this  State,  as  well  as  many  which  are  published  as 
emanating  from  foreign  coimtries,  and  supposed  to  be  the  true  processes  in 
use  there.  I  find  that  in  most  instances  these  foreign  processes  are  pub- 
lished for  the  purpose  of  deceiving  the  public  and  to  avoid  American  com- 
petition. The  publications  received  from  Italy,  after  being  translated, 
gave  me  very  little  information,  and  in  every  instance  the  professors  in 
charge  of  the  departments  recommended  to  the  Grovernment  that  to  avoid 
competition  the  processes  should  not  be  made  public.  Through  the  aid  of 
American  Consulates,  I  obtained  the  foreign  processes  herein  mentioned, 
as  reported  to  the  various  Associations.  While  these  processes  are  not 
such  as  can  be  put  in  use  in  this  State,  conditions  being  so  difierent,  yet 
they  have  been  the  means  by  which  our  experiments  have  been  furthered. 

I  procured  fruit  from  many  districts  throughout  the  State  and  submitted 
it  to  nearly  all  the  foreign  processes,  and  in  almost  every  instance  they 
proved  unsatisfactory.  If  the  methods  that  are  given  out  as  the  true  pro- 
cesses used  in  foreign  countries  are  of  any  value  there,  they  are  certainly 
of  but  little  use  to  us. 

During  the  past  few  years  we  have  accomplished  a  great  deal  in  experi- 
menting, and  have  been  able  to  process  fruit  that  is  considered  the  best  in 
any  market.  This  is  true  not  only  of  the  fig,  but  also  of  other  fruits,  and 
they  are  to-day  selling  far  in  advance  of  the  foreign  article. 

There  were  two  orchardists  in  this  State  who  had  processed  their  prunes 
to  make  them  resemble  the  foreign,  and  I  have  been  informed  that  their 
commission  agents  refused  to  handle  their  fruit  this  year,  as  it  was  selling 
lower  than  that  processed  by  the  California  method. 

The  process  in  itself  should  be  simple  and  one  that  can  be  followed  by 
growers,  and  also  must  be  inexpensive.     Of  all  the  experiments  made 
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there  were  but  two  that  I  feel  warranted  in  recommending,  as  they  are 
simple  and  inexpensive,  and  such  as  can  be  put  into  use  by  the  ordinary 
fruit  grower. 

Figs  as  a  rule  do  not  stand  as  much  sulphuring  as  other  fruits,  and 
require  the  most  careful  attention.  They  cannot  be  transported  any  con- 
siderable distance  to  be  processed,  as  they  sour  in  transit  and  cannot  be 
used  at  all.  The  only  way  that  I  find  figs  can  be  transported  safely  is  by 
subjecting  them  as  soon  as  picked  to  a  sulphur  bath.  This  stops  fermen- 
tation, and  after  the  figs  have  been  exposed  to  the  sun  for  half  an  hour 
or  an  hour,  they  can  then  be  packed  and  shipped  to  their  destination,  but 
the  packages  should  not  be  large,  as  the  heat  generated  in  bulk  would 
again  start  fermentation,  which  even  reexposure  to  the  sun  would  not 
check.  It  is  not  necessary  to  sulphur  figs  more  than  ten  minutes.  As 
stated  before  they  will  not  stand  ai^  much  sulphuring  as  other  fruits. 

Figs  grown  on  low,  moist  lands  which  are  not  suitable  for  fig  culture, 
change  their  characteristics,  so  much  as  to  deceive  some  of  the  best  experts 
in  fig  culture.  Those  grown  on  soil  of  a  higher  altitude  and  under  most 
favorable  conditions  also  change,  and  this  has  caused  many  to  believe  they 
have  produced  something  new,  and  to  give  the  supposed  novelty  a  name  of 
their  own.  This  has  greatly  added  to  the  already  much  confused  nomen- 
clature of  the  fig.  The  figs  grown  on  low,  wet  lands,  and  in  low  lands  in 
valleys,  I  find  to  have,  a  much  thicker  skin,  a  larger  cavity,  and  while 
the  fruit  is  much  larger,  it  contains  a  superabundance  of  moisture  which, 
after  being  picked,  if  the  fruit  is  not  properly  treated,  becomes  sour;  while 
those  grown  on  lands  suitable  for  fig  culture  and  of  higher  altitude,  pos- 
sess much  better  keeping  qualities,  contain  much  more  saccharine  matter, 
remain  more  moist  without  souring,  and  in  every  respect  are  much  better 
figs.  In  dr3ring,  these  show  about  as  follows:  The  figs  grown  on  low,  wet 
lands  become  coarse,  with  less  pulp  and  much  tougher  skin;  those  grown 
in  a  higher  altitude  and  on  valley  lands  suitable  for  fig  culture  are  gen- 
erally not  as  large,  but  the  grain  is  much  finer,  the  skin  much  thinner,  the 
fruit  contains  much  more  saccharine  matter,  and  when  dried  do  not  re- 
semble the  fig  of  the  same  variety  grown  in  unfavorable  conditions  on  low, 
wet  lands,  excepting  in  some  of  its  botanical  characteristics.  Those  grown 
on  low,  wet  lands  are  generally  lacking  in  flavor  and  are  unpalatable,  and 
appear  in  many  instances  as  if  part  of  the  inside  had  been  squeezed  out, 
while  those  grown  under  better  conditions  are  very  fleshy,  so  much  so  that 
when  pressed  they  burst  out  at  the  end;  while  the  former  in  being  pressed 
show  but  little  inside  and  the  skin  seldom  bursts. 

There  is  such  a  confusion  is  the  nomenclature  of  the  fig  that  for  the  pres- 
ent I  shall  not  mention  any  variety  but  the  White  Adriatic  (Cal.),  this 
being  to-day  the  best  fig  in  California,  as  far  as  we  know,  for  drying. 

During  the  past  few  years  a  great  many  fig  trees  and  cuttings  of  many 
varieties  have  been  imported  into  this  State.  After  they  began  fruiting, 
nurserymen  and  others,  having  become  confused  as  to  their  origin  or 
names,  at  once  rechristened  them,  giving  them  popular  names.  In  one 
instance,  I  found  a  fig  known,  within  a  radius  of  a  few  miles,  under  at  least 
seven  different  names,  and  no  nurseryman  had  taken  the  pains  to  investi- 
gate its  true  name.  I  also  found,  upon  investigation,  that  the  same  con- 
fusion existed  abroad.  The  Minister  of  Agriculture  for  Italy  found  this 
same  difficulty,  and  was  unable,  in  his  own  province,  to  identify  more  than 
three  varieties;  yet,  in  that  same  district,  more  than  one  hundred  varieties 
had  been  previously  described  by  nurserymen  and  others. 

The  same  confusion  was  found  in  the  names  of  the  fig  tree  and  cuttings 
imported  from  France.    Trees  were  once  received  from  a  district  in  France 


128  REPORT  OF   STATE   BOARD  OP  HORTICULTURE. 

under  certain  names,  and  from  that  same  district  trees  were  received 
under  entirely  different  names.  Those  varieties  most  prominent,  however, 
although  not  more  than  a  dozen,  could  be  traced  by  following  the  California 
popular  names  that  had  been  given  them;  but  this  would  hardly  be  of  any 
use,  except  for  identification,  a  subject  I  expect  to  treat  in  a  subsequent 
publication. 

Conditions  in  this  State  are  so  varied  that,  as  I  have  stated  before,  figs 
grown  in  diflFerent  localities  change  their  characteristics  so  much  as  to  pre- 
vent identification,  unless  by  an  expert  in  that  line.  In  one  of  the  valleys 
I  found  the  White  Adriatic  (Cal.)  grown  under,  what  seemed  to  me,  per- 
fect conditions.  The  fruit  was  the  largest  of  tbat  variety  I  had  ever  seen, 
but  the  color  diflfered  so  much  that  not  until  I  made  a  critical  examination 
did  I  become  convinced  that  it  was  the  White  Adriatic.  The  seams  on 
the  surface  had  opened  very  wide,  and,  instead  of  the  fruit  possessing  a 
light  yellowish-green  tint  on  its  surface,  it  was  as  green  as  the  leaves  them- 
selves. There  had  been  several  boxes  of  figs  picked  that  were  dead  ripe — 
that  is,  they  had  wilted  on  the  trees — yet  among  those  boxes  not  a  fig  was 
found  to  contain  any  yellowish  color  whatever;  everything  was  of  a  deep 
green  color,  yet  all  the  figs  were  dead  ripe.  This,  however,  was  a  singular 
thing,  and  nowhere  else  had  I  ever  seen  this  strange  occurrence.  Possibly 
it  may  have  been  due  to  certain  climatic  influences,  or  the  forcing  by  irri- 
gation. When  such  figs  are  processed,  they  do  not  become  as  nice  as  those 
which  assume  a  yellowish  tint,  unless  subjected  to  a  strong  sulphur  bath, 
which  generally  deteriorates  the  quality  of  the  fruit. 

In  the  coast  counties  the  fig  ripens  much  later  than  in  the  interior  valleys, 
generally  commencing  to  ripen  when  those  in  the  interior  valleys  are  nearly 
or  about  gone. 

THE  PROCESSES. 

There  are  two  processes  which  I  think  can  be  put  to  use  by  the  fruit 
grower,  and  such  as  make  good  and  marketable  fruit.  The  ^eatest  care 
must  be  taken  in  the  preparation  of  the  fig,  as  any  neglect  will  cause  the 
loss  of  a  great  deal  of  fruit. 

First  Process, — ^The  figs  are  allowed  to  shrivel  on  the  trees,  then  they  are 
picked  and  placed  on  trays,  bloom  end  down.  The  trays  used  are  made 
of  slats  to  allow  ventilation  from  the  bottom.  The  fruit  is  generally  cut 
with  a  sharp  knife  or  shears,  but  a  man,  after  having  worked  awhile,  can 
pick  the  figs  without  the  aid  of  a  knife  or  shears,  by  a  simple  twist  of  the 
fingers.  The  trays  having  been  filled  are  placed  in  the  smokehouse. 
These  smokehouses  should  not  be  too  large,  and  neither  should  the  trays, 
for  it  is  difficult  to  handle  such  heavy  fruit,  and  this  also  prevents  bruis- 
ing. After  the  trays  have  been  placed  in  the  smokehouse  the  door  is  shut, 
and  the  sulphur  lighted  and  allowed  to  burn.  The  greatest  care  must  be 
taken  in  the  amount  of  sulphur  that  is  burned,  for  if  too  much  is  used  the 
figs  will  have  a  smoky  taste;  if  not  enough  is  burned  the  figs  will  not 
become  entirely  bleached,  and  when  dried  will  not  possess  that  light  color 
so  much  desired,  but  will  retain  part  of  the  greenish  tint,  especially  the 
part  that  rested  on  the  trays.  The  sulphur  should  be  burned  at  least  two 
feet  below  the  lower  tray. 

There  is  great  diversity  of  opinion  as  to  the  length  of  time  the  fruit 
should  be  left  in  the  sulphur  box,  or  smokehouse,  and  also  as  to  how  long 
the  niass  of  sulphur  ignited  under  it,  which  produces  the  fumes,  should 
remain  burning. 

Fruit  cannot  be  well  sulphured  or  fumed  in  less  than  twenty  minutes 
from  the  time  it  is  placed  in  the  box,  as  at  least  ten  minutes  is  required. 
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for  a  mass  of  sulphur  to  generate  enough  fumes,  or  smoke,  to  entirely  fill 
every  space  of  the  smokehouse.  However,  after  the  box  or  house  is  filled 
with  fumes,  ten  minutes  longer  is  enough  time  for  the  fumes  to  accomplish 
their  effect;  it  could  do  no  further  good  if  the  fruit  should  be  allowed  to 
remain  a  longer  time.  The  object,  therefore,  in  leaving  the  fruit  in  the 
sulphur  bath  a  longer  time,  is  for  the  purpose  of  allowing  the  fruit  to  undergo 
an  artificial  sweat,  to  reduce  the  skin,  which  is  done  by  the  heat  gener- 
ated by  the  inclosed  fumes.  This  is  a  great  advantage,  for  after  the  fruit 
has  gone  through  this  artificial  sweat  and  been  placed  in  the  sun,  the  skin 
is  reduced  to  a  minimum,  and  the  fruit  turned  somewhat  transparent. 

The  sulphur  must  not  be  burned  too  near  the  fruit,  as  considerable  pure 
sulphur  is  liberated,  and  the  bottoms  of  the  trays  being  open,  considerable 
fruit  would  be  damaged  by  coming  in  contact  with  the  lioerated  sulphur. 
The  fruit  on  the  lower  tray  instead  of  bleaching  out  white  will  become  of 
a  pinkish  color  and  will  not  dry.  Such  fruit  generally  remains  in  the  sun 
puffed  up,  seemingly  full  of  air.  The  reason  for  this  is  that  the  fumes  of 
the  sulphur  are  heavv,  and  take  with  them  considerable  pure  sulphur, 
which  is  liberated  and  is  deposited  on  the  fruit. 

It  is  impossible  to  determine  the  exact  amount  of  sulphur  to  be  used. 
After  the  room  is  well  filled  with  smoke,  which  can  be  seen  through  the 
trap-door,  it  is  about  time  to  withdraw  the  sulphur  pan.  The  smoke  or 
fumes  are  not  allowed  to  escape,  but  the  fruit  is  allowed  to  remain  in  this 
bath  for  at  least  one  hour. 
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I  find  it  best  to  pick  the  fruit  in  the  morning,  for  after  it  has  been  placed 
in  the  smokehouse  and  once  been  subjected  to  the  sulphur  fumes,  it  may 
be  placed  in  the  sun,  where  it  bleaches  out  beautifully,  much  better  than 
it  would  later  in  the  afternoon,  as  the  hot  rays  of  the  sun  are  an  advantage. 
The  fruit  picked  and  sulphured  in  the  afternoon,  by  the  time  it  is  placed 
in  the  sun  the  sun  will  be  so  weak  that  the  fruit  will  not  bleach  out  as 
well.  Those  placed  out  in  the  morning  make  a  much  better  fruit,  pliable, 
soft,  and  the  skin  is  reduced  considerably.  After  the  fruit  has  been 
exposed  to  the  sun  for  an  hour  it  is  turned  over  by  hand.  This  is  done  to 
allow  the  part  resting  on  the  trays  to  also  become  bleached,  as  that  part 
will  retain  its  original  color  if  not  turned  over. 

After  the  fruit  has  been  out  a  day  it  is  time  to  handle  it,  that  is,  the 
fruit  can  be  rolled  between  the  fingers,  which  is  called  in  many  instances 
"  fig  pulling  "  or  "  rolling."  This  is  done  to  prevent  the  figs  getting  hard 
in  drying.     The  operation  can  be  performed  every  day  if  the  operator  so 
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chooses,  but  it  is  not  necessary  unless  the  figs  have  dried  considerably. 
After  the  figs  have  been  out  at  least  four  days,  have  dried  away  consider- 
ably, and  have  been  turned  over  and  rolled  between  the  fingers  from  time 
to  time,  as  above  stated,  they  can  be  removed  from  the  sun  and  placed  in 
the  shade.     This  prevents  the  fruit  from  getting  hard. 

After  all  signs  of  moisture  on  the  surface  have  disappeared,  the  fruit  is 

E laced  in  wire  baskets  and  dipped  into  boiling-hot  water — the  hotter  the 
etter.  This  dipping  closes  up  the  pores,  kills  all  germs,  and  again  reduces 
the  skin  somewhat,  and  gives  the  fruit  a  beautiful  color.  It  is  only  neces- 
sary to  dip  the  fruit  into  the  water  and  raise  it  up  immediately,  two  or 
three  times.  If  allowed  to  remain  too  long  in  the  water  it  will  be  rendered 
sour  and  a  great  deal  of  the  true  fig  fiavor  will  thus  be  lost,  which  must 
then  be  substituted  by  other  means  or  the  article  will  be  inferior. 

After  the  dipping  the  water  is  allowed  to  entirely  djrain  ofif  from  the  figs 
and  they  are  then  thrown  into  a  pile,  either  on  a  clean  wooden  floor,  or 
table,  or  bins,  and  from  time  to  time  are  shoveled  backwards  and  forwards 
until  they  become  cold.  When  the  moisture  has  entirely  evaporated  it  is 
then  time  to  pack  them. 

It  will  be  observed  that  in  processing  figs  in  this  way  there  will  be  two 
or  three  grades  of  fruit,  at  least  two;  the  first  of  the  light  pinkish  color, 
and  the  second  a  much  darker  color.  They  should  then  be  assorted  and 
the  grades  packed  separately.  The  reason  for  this  variation  in  color  is  the 
unevenness  in  the  drying  of  the  figs  on  the  tree.  (Generally  in  picking  it  is 
impossible  to  have  the  fruit  of  about  the  same  degree  of  ripeness.  That 
which  has  shriveled  considerably  will  not  become  as  light  in  color  as  the 
fruit  that  is  less  shriveled;  in  fact,  the  fruit  that  has  not  shriveled  at  all 
becomes  the  best  color.  The  culls  are  assorted  and  the  best  fruit  put  into 
boxes  in  layers,  not  artistically  arranged,  but  simply  thrown  in,  and  between 
the  layers  fine  white  granulated  sugar  is  dusted  and  then  the  boxes  put 
under  heavy  pressure.  The  sugar  serves  to  cover  up  many  defects  in  the 
fruit.  These,  after  being  packed  a  few  weeks,  become  a  good  marketable 
article,  which  of  course  does  not  bring  as  much  as  the  two  grades  above 
mentioned.  The  fruit  that  cannot  be  used  in  packing,  that  is,  the  dis- 
carded culls,  is  placed  in  barrels  or  sacks,  and  can  be  sold  as  hog  feed  and 
for  the  purpose  of  making  vinegar,  to  which  purpose  they  are  well  suited. 

Second  Process, — ^The  fruit  is  picked  from  the  tree  when  it  has  shriveled 
considerably,  and  is  placed  on  trays  without  sulphuring.  The  trays  are 
made  of  slats  and  placed  on  staging,  which  should  be  sufficiently  high  from 
the  ground  to  allow  a  free  circulation  of  air  beneath  the  trays.  It  is  best 
to  place  the  bloom  end  of  the  fruit  towards  the  rising  sun,  as  that  part 
requires  more  heat  than  the  stem  end.  After  the  bloom  end  has  dried,  the 
stem  end,  containing  very  little  moisture,  will  dry  with  less  heat.  This, 
however,  can  be  done  without  much  handling,  as  the  figs,  having  been  set 
all  one  way,  and  as  the  sun  in  the  afternoon  changes  to  the  west  side,  the 
tray  is  simply  turned  around  instead  of  the  fruit.  This  brings  the  end  of 
the  fruit  in  direct  contact  with  the  sun  during  the  hours  of  drying.  After 
the  fruit  has  been  out  for  at  least  two  days,  "finger  pulling"  or  "rolling " 
begins.  The  figs  are  rolled  between  the  fingers  and  turned  over  on  ttie 
trays.  This  operation  can  be  performed  as  much  as  the  operator  pleases 
without  injury  to  the  fruit. 

After  the  fruit  is  dried  it  is  placed  in  boxes  in  the  storehouse;  the  boxes 
need  not  be  filled  to  the  top,  and  can  be  piled  one  on  another.  They  are 
kept  in  these  boxes  for  at  least  six  or  eight  days,  to  allow  them  to  undergo 
a  natural  sweat.    Every  day,  however,  they  are  emptied  from  one  box  into 
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another  to  allow  the  part  resting  on  the  bottom  to  become  on  the  surface; 
in  this  way  they  never  become  moldy. 

After  the  moisture  among  the  figs  has  disappeared  they  are  ready  for 
packing.  They  can  then  be  assorted  into  as  many  grades  as  the  operator 
chooses;  however,  it  is  unnecessary  to  pack  more  than  three  grades,  and 
seldom  more  than  two. 

Before  packing,  the  figs  are  dipped  into  a  solution  of  hot  water  contain- 
ing a  little  glycerine  or  glucose.  This  will  serve  to  give  the  fruit  a  gloss 
which  it  does  not  possess  before  dipping.  Bay  leaves  are  |)laced  amongst 
the  figs  in  packing  in  the  boxes,  which  serve  to  give  the  fruit  an  attractive 
appearance.  It  is  claimed  they  keep  away  insects,  but  such  is  not  the 
case. 

USE  OP   SULPHUR. 

Communications  have,  from  time  to  time,  been  received  asking  for  a 
description  of  what  I  have  claimed  '*  sulphur  bath  "  or  "  sulphuring;"  some 
going  as  far  as  to  ask  if  the  sulphur  is  made  into  a  solution,  and  the  fruit 
dipped  into  it.  In  terming  the  "''  sulphur  bath  "  or  "  sulphuring,"  I  had 
reason  to  believe  that  the  term  would  not  be  misconstrued,  as  most  fruit 
growers  know  its  meaning. 

Sulphur  is  used,  and  properly  should  be  called  "bleaching,"  as  it 
bleaches  the  fruit.  It  is  only  the  outer  surface  of  the  fruit  that  is  exposed 
to  the  sulphurous  fumes.  These  fumes  deoxidize  any  germs  that  are 
attached  to  it,  or  produced  right  on  the  fruit.  There  is  no  solution  used, 
and  I  am  astonished  at  the  questions  propounded. 

The  only  chemical  action  of  the  sulphur  fumes  is  to  bleach  the  fruit  on 
the  very  exterior  surface;  it  does  not  bleach,  or  even  enter,  the  interior  sur- 
face, as  the  fig,  whether  or  not  it  be  opened  at  the  bloom  end,  is  generally 
'full  of  air,  which  prevents  the  sulphur  fumes  from  entering,  and  even  if  it 
did  it  could  do  no  damage.  The  sulphur  fumes  only  determine  the  color 
of  the  dried  fruits,  and  sulphur  is  used  simply  to  stop  discoloration  of  the 
outside  and  brighten  the  fruit. 

The  common  method  of  burning  sulphur  under  fruit  and  leaving  it  burn 
for  a  considerable  length  of  time,  to  render  the  fruit  transparent  and  of  a 
light  color,  rather  tends  to  detract  from  its  true  flavor,  than  to  add  to  its 
improvement.  Fruit  should  only  be  confined  in  sulphur  fumes  with  the 
objects  above  stated.  Fies  are  not  cooked  for  eating,  and  difier  in  this 
respect  from  other  fruits;  tnerefore,  the  process  should  be  one  to  retain  that 
flavor  so  essential  in  a  marketable  article  for  consumption  in  a  raw  state. 

The  best  method  I  know  of  for  generating  sulphur  fumes,  in  the  least  time, 
consists  in  placing  a  heavy  one  and  one  half  or  two-inch  iron  plate  on  a  small 
kerosene  stove  in  the  smokehouse.  When  this  iron  plate  becomes  hot,  but 
not  so  hot  as  to  cause  the  sulphur  to  flame,  the  fire  is  extinguished  (turned 
off),  and  the  sulphur  spread  on  the  iron  plate.  As  soon  as  the  sulphur 
comes  in  contact  with  the  plate  a  dense  smoke  is  liberated,  which  fills  the 
smokehouse  in  a  few  minutes,  and  in  much  less  time  than  when  ignited. 
It  has  also  the  advantage  that  gases  and  sulphur  are  not  liberated  and 
deposited  on  the  fruit  as  when  allowed  to  bum. 
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xvn. 


PROPAaATION. 

The  propagation  of  the  fig  is  very  simple  and  can  be  multiplied  in  vari- 
ous ways,  viz.:  By  suckers  (shoots  that  spring  from  the  roots),  by  layers, 
and  by  cuttings. 

Stickers. — ^The  young  shoots  that  spring  up  from  near  the  base  or  crown 
of  the  tree  are  called  suckers.  They  generally  contain  a  small  portion  of 
.roots,  which  upon  being  transplanted  soon  form  trees.  The  wound  made 
on  them  by  removing  from  the  parent  tree  soon  heals  over.  There  are, 
however,  great  objections  to  trees  produced  from  suckers.  First  among  all 
is,  perhaps,  the  fact  that  as  the  sucker  generally  contains  a  portion  of  bark 
from  the  parent  tree,  from  which  many  shoots  or  suckers  put  forth;  also 
the  growth  is  not  well  formed,  resembling  water  sprouts,  having  but  a 
feeble  body,  and  as  they  are  required  to  be  topped  in  order  to  branch  out, 
put  forth  feeble  shoots  which  the  body  of  the  tree  cannot  support.  In  such 
cases  it  is  best  to  allow  such  trees  to  grow  the  first  year  without  trimming 
to  form  their  body,  and  the  second  year  the  trees  can  be  pruned  as  desired; 
in  this  way  they  become  more  healthful. 


Fignre27. 


Figare28. 


Figare29. 


Figaro  SO. 


Cuttings. — ^There  is  no  better  way  to  propagate  the  fig  than  by  the  simple 
method  of  cuttings,  which  is  the  most  practical,  and  above  all  the  best. 
By  this  method  nearly  every  part  of  a  tree  can  be  utilized.  The  best 
months  for  the  propagation  of  the  fig  by  cuttings  is  through  the  months 
of  February  and  March,  the  cuttings  at  this  time  being  taken  off  while 
the  trees  are  quite  dormant.  Great  care  must  be  taken  that  no  cuttings 
be  cut  after  the  sap  is  in  motion,  because  the  milky  juice  which  is  pro- 
duced so  abundantly  prevents  the  rooting  of  the  cuttings.  This,  however, 
has  no  reference  to  young  shoots  in  summer,  which  towards  autumn,  when 
the  wood  is  ripening,  root  very  readily. 
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The  illustrations  (Figures  27, 28,  29,  and  30)  show  the  selection  and  prep- 
aration of  cuttings.  Figure  29  represents  a  cutting  made  from  the  end  of 
a  shoot,  showing  the  formation  of  roots.  Figure  30  represents  a  single  eye 
cutting.  Figure  28  represents  a  large  cutting,  six  to  eight  inches  long. 
Figure  27  represents  a  large  cutting  as  it  should  be  prepared,  six  to  eight 
inches  long,  containing  four  eyes.  The  upper  cut  is  made  at  least  a  half 
inch  above  the  eye,  which  is  a  protection  to  it,  as  the  ends  generally  die 
back.  All  reduced  in  size  for  illustrating.  The  best  cuttings  are  from 
stubby,  short  jointed,  well  ripened  wood;  they  grow  the  most  readily. 
One  year  old  wood  is  generally  the  best  age  for  cuttings,  although  two  and 
three-year  old  wood  also  does  remarkably  well,  though  no  eyes  may  be 
visible.  The  long  spindling,  badly  ripened  shoots,  like  water  sprouts, 
suckers,  and  such  as  are  produced  where  the  wood  is  crowded,  are  very 
difficult  to  make  grow,  and  those  that  do  grow  require  age  to  become  thrifty 
trees. 

Priming, — Pruning  should  be  performed  as  soon  after  the  fall  of  the 
leaves  as  possible,  in  whatever  situations  the  trees  may  be.  When  trees 
are  pruned  at  that  season,  they  being  then  dormant,  no  injury  is  sustained; 
while,  if  the  operation  is  delayed  until  late  in  spring,  when  the  sap  is  again 
in  motion,  and  there  being  such  a  volume  flowing,  that  in  that  nature  the 
shoots  are  apt  to  die  after  being  cut.  The  success  of  the  fruit  crop  greatly 
depends  upon  the  method  of  pruning. 


Figure  31. 


Figure  32. 


It  has  often  been  claimed  that  the  fig  tree  never  bears  when  once  pruned; 
this  is,  to  a  certain  extent,  correct,  but  the  real  cause  is  entirely  owing  to 
immaturity  of  the  wood,  caused  by  pruning,  which  fails  to  produce  fruit, 
or  to  the  fruits  being  produced  and  failing  to  ripen,  as  shown  in  Figure  31. 
If  the  fruit-bearing  shoots  (Figure  32)  are  cut  back  the  first  crop  of  fruit 
is  destroyed. 

10" 
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Fig  trees  having  non-bearing  shoots,  as  shown  in  Figure  33,  can  be 
pruned  without  any  loss  of  fruit.  If  a  fig  tree  is  pruned  to  any  extent, 
there  will  be  a  loss  of  the  crop;  however,  such  operations 
at  times  must  be  performed  to  keep  the  trees  well  oalanced 
and  within  form,  although  this  only  affects  the  crop  of  one 
season.  After  the  tree  has  been  properly  balanced  and 
shaped,  whether  high  or  low,  then  pruning  can  be  effected 
the  following  year  with  a  certainty  of  a  crop  the  same  sea- 
son; in  such  case  the  shoots,  as  represented  in  Figure  32, 
must  not  be  cut,  excepting  just  a  few  here  and  there  to  keep 
the  tree  well  balancea. 

All  such  shoots  which  bear  only  wood  buds,  as  shown  in  Fig- 
ure 33,  should  be  cut  back,  and,  if  necessary,  cut  outentirely, 
as  they  only  take  away  nutritious  sap  which  should  flow 
into  the  fruit  and  into  fruit-bearing  wood.  Branches  of 
almost  any  age  or  size  can  be  cut  off  from  any  part  of  the 
tree,  and  young  shoots  will  be  produced  quite  freely,  as 
shown  in  Figure  34,  but  the  cuts  or  wounds  should  always 
be  covered  with  grafting  wax  or  rubber  paint,  which  helps 
them  to  heal  over,  and  protects  the  stock  from  the  action  of 
the  atmosphere.  If  too  many  shoots  are  thus  produced, 
Figure  33.         they  cau  be  reduced  when  young  to  the  required  number. 


FORMATION   OF   THE   TREE. 

The  proper  formation  of  the  tree  next  presents  itself  for  consideration, 
with  a  view  to  the  simple  production  of  fruit.  In  the  formation  of  the  tree 
with  such  a  view  requires  the  exercise  of  knowledge  and  understanding. 
All  fruit  trees  which  natur- 
ally assume  a  bushy  form 
should  have  their  energies 
Confined  to  a  single  stem, 
with  the  head  of  the  tree  of 
whatever  character  formed 
thereon,  and  they  always 
prove  the  most  fruitful. 
When  a  number  of  shoots 
are  allowed  to  spring  from 
the  root,  all  striving  to  out- 
strip one  another,  a  huge, 
unshapely  bush  is  the  result. 
Fig  trees,  as  a  rule,  produce 
suckers  (shoots  from  the 
roots)  in  abundance,  which, 
even  if  they  have  a  fine, 
healthy  appearance,  should 
not  be  allowed  to  remain: 
they  produce  no  fruit  and 
only  crowd  up  and  rob  the 
parent  stem.  The  confining 
of  the  plant  to  a  single  stem 
is  of  the  utmost  importance 
for  the  production  of  fruit  of 
nearly  all  fruit  trees,  and  is 
especially  so  with  the  fig.  Figure  34. 
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The  trees  can  be  trained  either  with  high  or  low  trunks,  after  once  being 
formed;  pruning  then  becomes  less,  requiring  only  thinning  out  and  occa- 
sional shortening  of  some  of  the  branches.  The  pruner  has,  however,  great 
difficulty  in  contending  against  the  over  luxuriance  of  growth  of  trees  grown 
on  damp  soil.  In  such  cases,  it  is  necessary  that  the  pruner  should  guard 
against  over  luxuriance,  by  keeping  the  shoots  on  the  tree  thin  ana  well 
exposed  to  the  full  influence  of  the  direct  rays  of  the  sun.  The  trees  should 
also  be  prevented  from  extending  beyond  bounds,  even  if  heavy  cutting 
has  to  be  resorted  to.  Where  trees  grow  under  such  conditions  (too  luxu- 
riantly) the  young  growing  shoots  should  be  vigorously  pinched  back 
through  the  summer,  in  order  to  check  luxuriance  and  bring  the  tree  into 
a  stubby,  fruitful  form  of  growth. 

PRODUCTION   OP  FRUIT. 

• 

The  first  crop  of  the  fig  is  borne  on  the  wood  of  the  previous  season's  for- 
mation, as  represented  in  Figure  32.  The  youn^  embryo  fruit  being  shown 
at  a.  That  of  the  second  or  succeeding  crop  is  produced  in  the  axils  of 
the  leaves  on  the  wood  of  the  current  season's  formation.  Figure  31  rep- 
resents the  remnant  of  the  last  crop  of  fruit  of  the  previous  season  as  they 
are  to  be  seen  frequently  on  the  trees  after  the  fall  of  the  leaves  in 
autumn.  They  are  the  late  fruit  of  the  past  season  which  failed  to  arrive 
at  maturity,  perhaps  through  want  of  heat  or  the  proper  conditions  required 
at  that  time.  This  fruit  is  not  worth  consideration;  sometimes  a  few, 
under  very  favorable  conditions,  remain  on  the  tree  and  ripen,  but  this, 
however,  is  very  seldom.  Figure  33  represents  a  shoot  having  no  fruit  buds 
upon  it,  only  wood  buds. 

These  three  figures  represent  the  different  characters  of  shoote,  with  the 
position  of  the  fruits,  buds,  eto.,  as  they  are  commonly  seen  on  fig  trees  in 
the  dormant  period,  during  winter  time.  When  a  tree  ripens  ite  wood  in  its 
best  conditions,  healthy  shoots,  as  shown  in  Figure  32,  are  found  most 
plentiful;  on  the  contrary,  when  a  fig  tree  is  grown  under  conditions  un- 
favorable to  its  culture,  such  feeble  growth  or  shoots,  as  shown  in  Figure 
33,  will  predominate. 
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SBTTINa-  OP  THE  PRXJIT. 

It  has  often  been  claimed  that  "the  fig  in  this  State  does  not  set,  that 
caprification  is  absolutely  necessary,  that  the  seeds  having  no  kernels  fully 
establish  this  fact."  If  caprification  is  absolutely  necessary,  this  question 
arises:  "Why  do  figs  produce  and  set  their  fruit  as  well  as  they  do  in  this 
State  without  it?"  No  fruit  can  set  without  the  flower  be  first  fertilized; 
therefore,  if  our  figs  set  their  fruit,  it  is  by  the  fertilization  they  receive 
from  the  poilen  of  the  flowers;  if  there  be  no  pollen  to  fertilize  the  female 
flowers,  no  fruit  could  set. 

In  the  fig  the  organs  of  fructification  are  hidden  from  view,  therefore  we 
cannot  tell  exactly  when  fertilization  is  effected,  but  it  is  supposed  that  it 
takes  place  when  the  eye  assumes  a  pinkish  hue  and  expanas  and  admits 
a  little  air  into  the  interior,  where  the  flowers  are. 

In  many  parts  of  Italy  and  the  south  of  Europe,  in  olden  times  cultiva- 
tors paid  much  attention  to  setting  the  figs  by  the  method  of  caprification. 
This  practice  was  much  believed  in,  but  is  condemned  by  most  modern 
scientific  writers  as  absurd. 

Caprification,  according  to  the  experience  of  practical  growers,  is  alto- 
gether a  delusion,  and  many  of  the  largest  plantations  of  the  old  world 
have  continued  to  bear  fruit  without  the  aid  of  the  caprifig. 

Professor  Gasparrini,  a  learned  botanist,  carried  on  very  extended  experi- 
ments, covering  a  period  of  six  years,  and  in  an  essay  written  for  the  Royal 
Academy  of  Sciences  of  Naples,  detailed  the  number  of  experiments  which 
he  had  made  and  repeated  in  different  years.  Their  results  lead  to  the 
conclusion  that  caprification  is  useless  for  the  setting  and  ripening  of  the 
fruit,  and  that  instead  of  making  the  figs  remain  on  the  tree,  it  either  causes 
or  facilitates  their  fall,  especially  when  the  insect  had  penetrated  into  the 
inside  and  produced  decay  by  its  own  death.  When  the  insect  ever  entered 
a  fig,  the  maturity  of  it  was  hastened,  as  apples  and  pears  are  when  attacked 
by  a  grub.  Professor  Gasparrini  recommended  the  abolishment  of  the 
practice,  as  it  only  entails  expense  and  deteriorates  the  flavor  of  the  fig. 

In  the  islands  of  the  Archipelago  the  practice  has  been  abandoned, 
according  to  the  French  naturalist,  Oliver,  but  in  which  islands  excellent 
figs  are  produced. 

The  process,  stripi^d  of  all  its  mystification,  is  a  simple  one,  which,  as 
stated  before,  has  proved  a  delusion,  and  is  only  alluded  to  here  as  such. 
In  the  first  place,  there  is  a  wild  species  of  fig,  called  caprifig,  on  which  it 
is  said  a  certain  insect  exists,  which  enters  the  fruit  when  in  the  young 
state,  at  the  eye,  thereby  facilitating  the  entrance  of  light  and  air,  or  some 
fertilizing  vapor  whereby  the  flowers  are  enabled  to  set  and  ripen.  In  fig 
plantations  numbers  of  this  wild  species  are  planted  for  the  sole  poirpose 
of  bearing  these  insects,  and  at  the  proper  season  the  fruits  with  the  insects 
are  carried  and  deposited  on  the  fruit  or  shoots  of  the  domestic  species. 
There  are  in  southern  France  fig  trees  called  caprifiguiers,  which  bear  the 
insect. 

Without  all  this  maneuvering  it  is  faithfully  believed  that  very  scanty 
crops  of  figs  would  be  secured,  but  according  to  the  investigations  of  mod- 
ern science,  it  is  proved  to  be  not  only  unnecessary  but  positively  injurious. 
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XIX. 
THE  WALNUT. 


Figure  35. 


BUDDING    THB    "WALNUT. 

The  walnut  is  budded  very  successfully  by  the  following  method:  The 
bud  is  cjut  (as  shown  in  Figure  35)  about  one  and  one  ha  inches  long. 
The  cut  is  made  deep  into  the  wood,  the  object  being 
to  give  the  bud  as  much  bark  as  possible.  The  wood 
in  the  bud  is  then  partly  removed;  it  is  gouged  out 
with  the  sharp  point  of  the  budding  knife.  This  is 
done  to  allow  the  inner  bark  of  the  bud  to  unite  with 
the  inner  bark  of  the  stock,  which  union  would  be 
prevented  if  the  wood  should  be  allowed  to  remain  in 
the  bud.  After  the  wood  in  the  bud  has  been  partly 
removed  (as  shown  in  the  illustration),  the  bud  is 
inserted  into  the  cut  made  in  the  stock,  the  same  as 
ordinary  budding  is  done.  The  bud  must  be  tied 
tight  with  heavy  budding  twine.  Three  weeks  after 
the  bud  has  been  inserted,  the  twine  is  removed  and 
the  bud  allowed  to  lav  dormant  until  spring.  The 
walnut  does  not  put  K)rth  until  late  in  the  spring, 
therefore  the  stocks  are  not  cut  back  until  then.  As 
soon  as  the  buds  begin  to  swell,  the  stocks  are  cut  back,  and  the  buds 
allowed  to  grow.  Great  care  must  be  exercised  in  not  cutting  the  stocks 
80  close  to  the  bud  as  to  endanger  it.  The  buds  are  allowed  to  grow  at 
will  until  they  become  hardy,  then  they  are  trained  to  the  stock,  the  object 
in  view  being' a  straight  tree.  After  the  buds  have  made  a  year's  growth, 
they  can  be  transplanted  into  orchard  form. 

GRAFTING  THB  WALNUT. 

Grafting  walnuts  is  not  as  easily  performed  as  buddins.  Great  care 
must  be  exercised  in  the  manner  in  which  the  operation  be  performed. 
The  walnut  cannot  very  well  be  grafted  successfully  by  the  ordinary 
method  practiced  on  fruit  trees.  The  reason  is  that  the  scions  contain  but 
very  little  wood,  as  the  pith  is  very  much  larger  than  in  other  trees,  and 
when  the  scion  is  cut  (wedge-shape)  verv  little  wood  is  left  to  it,  mostly 
bark,  and  if  inserted  cannot  unite  with  the  stock,  not  beinff  held  firmly  in 
position.  Side-grafting,  however,  can  be  accomplished  with  success. 
About  twelve  years  ago  I  grafted  many  walnuts  in  this  way  very  success- 
fully, but  it  can  only  be  performed  in  the  spring,  when  the  sap  in  the  stock 
begins  to  rise;  this  is  necessary,  as  the  graft  must  be  inserted  in  the  same 
manner  as  a  bud.  The  walnut  does  not  put  forth  until  quite  late  in  the 
spring,  therefore  it  is  necessary  that  the  scions  be  gathered  before  the  trees 
start,  and  be  prevented  from  starting  by  being  kept  in  a  cool  place  covered 
over  with  moist  sand;  in  this  way  they  can  be  kept  until  the  stocks  have 
made  sufficient  growth  so  as  to  facilitate  grafting. 
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The  most  satisfactory  method  with  me  has  been  the  "  Prong  method  " 
(original).     In  this  method  the  prongs  found   at  the  extremity  of. the 
branches  are  used.    Figure  36  illustrates  the  scion,  or 

Erongs,  used,  and  the  method  of  cutting  them  from  the 
ranch,  reduced  in  size  for  illustrating.  The  prong  is 
cut  as  illustrated,  and  the  wood  in  the  prong  (graft)  is 
removed  with  the  point  of  the  budding  Knife,  thp  same 
as  in  the  method  previously  described,  and  as  shown 
in  Figure  38.  The  stock  is  then  cut  off  with  a  sharp 
saw,  and  smoothed  over  with  the  knife  and  the  graft 
inserted  as  shown  in  Figure  37,  and  tied  tight;  no  less 
than  eigh teen-ply  twine  should  be  used.  The  cuts 
are  waxed  over  with  grafting  wax.  After  the  grafts 
have  started,  they  should  be  examined,  and  if  the 
twine  is  found  to  begin  to  cut  into  the  stock,  it  is  un- 
tied and  tied  over  again;  this  will  prevent  further- 
injury.  The  object  of  allowing  the  twine  to  remain  a 
longer  time  is  to  prevent  the  cut  bark  from  opening 
by  the  action  of  the  atmosphere  and  causing  the  grafts 
Figure  36.  to  die.     I  grafted  several  years  ago,  many  walnuts  in 


Figure  37. 


Figure  38. 


this  way  with  very  good  success.  I  also  grafted  the  English  walnut  on 
the  wild  California  walnut,  found  growing  in  the  mountains,  and  on  the 
black  walnut,  and  the  results  were  indeed  very  satisfactory. 
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XX. 

STMWBEREY  TREE. 


ARBUTUS    UNEDO. 


^B     ^^^^^^^^  ^ 

Figure  39. 

This  beautiful  evergreen  shrub  thrives  exceedingly  well  in  our  .State. 
Commissioner  Mosher  has,  at  his  place  in  San  Jose,  two  large  trees,  which 
are  the  oldest  in  the  State.  The  foliage  resembles  the  foliage  of  the  madron, 
but  the  leaf  is  much  smaller.  The  fruit  ripens  in  about  December,  and  is 
of  a  deep  vermilion  red,  and  carries  on  its  surface  spines,  quite  visible  and 
prominent.  The  bloom  is  white  and  forms  in  clusters;  the  scent  is  sweet 
and  very  fragrant.  Dr.  Rhindy  describes  the  Arbutus  unedo  as  a  hardy 
and  elegant  looking  evergreen.  The  leaves,  oblong,  lanceolate,  and  serrated 
at  the  edges,  the  bell-shaped  flowers  forming  a  depending  panicle,  and  the 
ripe  berries,  both  of  which  are  in  profusion  together  in  the  end  of  autumn, 
render  this  shrub  very  ornamental  at  that  season.  It  is  a  native  of  south 
Europe,  and  is  also  found  in  a  wild  state  in  Ireland,  where  it  was  probably 
taken  originally  from  Spain  or  Italy.  It,  however,  flourishes  there  in  a 
calcareous  soil  in  greater  luxuriance  than  is  often  to  be  met  with*in  the 
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woods  of  Ital^.  In  both  oountriefl  the  fruit  is  eaten,  and  in  Spain  both  a 
sugar  and  spirit  are  extracted  from  it 

There  are  three  varieties  of  the  species — ^ihe  red  flowered,  double  flow- 
ered, and  the  entire  leaved.  Two  of  these  varieties  are  now  fruiting  in 
this  State.  They  differ  in  general  appearance  but  little,  and  the  same 
may  be  said  of  the  fruit,  but  the  fruit  of  one  ripens  through  the  summer, 
and  the  fruit  of  this  one  through  the  winter. 

The  fruit  has  an  excellent  taste,  having  the  true  strawberry  flavor.  The 
tree  blooms  when  the  fruit  is  about  ripe,  the  beautiful  white,  sweetrsoented 
flowers,  and  the  elegant  looking  deep  vermilion  red  fruits,  form  a  contrast 
not  often  seen  in  the  garden  or  orchard.  The  tree  is  easily  grown,  and 
should  be  more  cultivated. 
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PACKING  ORANGES. 


The  importance  of  packing  and  grading  all  kinds  of  fruits,  and  especially 
that  of  oranges,  has  become  what  you  might  call  a  "fine  art" 

The  following  plan  has  been  published  by  us  before,  but  it  has  remained 
for  the  "Florida  Agriculturist"  of  Deland,  Fla.,  to  illustrate  it  so  that  any  one 
can  readily  understand  the  modvs  operandi.  All  the  important  grades  are 
here  given: 
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1.  Packing  96  to  the  box ;  four  layers,  alter- 
nating, as  in  A  (first  layer)  and  B  (second 
layer). 


J  B 

2.  Packing  100  to  the  box;  five  layers, 
alternating,  as  in  A  (first  layer)  and  B 
(second  layer). 
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8.  Packing  112  to  the  box;  four  layers, 
alternating,  as  in  A  (first  layer)  and  B 
(second  layer). 


A  B 

4.  Packing  126  to  the  box;  five  layers, 
alternating,  as  in  A  (first  layer)  and  B 
(second  layer). 
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5.  Packing  128  to  the  box;  four  uniform 
layers. 


A  B 

6.  Packing  140  to  the  box;  five  layers, 
alternating,  as  in  A  (first  layer)  and  B 
(second  layer). 
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7.  Packing  146  to  the  box;  foar  layers  as        8.  Packing  150  to  the  box;   five  layers, 
in  A,  and  one  layer  (the  second)  as  in  B.      .    alternating,  as   in  A  (first  layer)  and   B 

(second  layer). 
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9.  Packing  176  to  the  box;  first,  third,  and  10.  Packing  280  to  the  box;  five  layers, 

fifth  layers  as  in  A,  and  second  and  fourth  alternating,  as 'in  A  (first  layer)  and   a 

layers  as  in  B.  (second  layer). 
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11.  Packing  226  to  the  box;  five  layers.  Six  layers,  18  in  a  layer.  A,  first  layer; 
alternating,  as   in  A  (first  layer)  and   B     B,  second  layer. 

(second  layer).  The  226  size  will  pack  this  size  nicely ;  it 

is  216,  and  packed  as  shown. 

The  226  size  is  the  hardest  size  to  pack,  for  a  row  with  five  oranges  in  it 
has  to  be  squeezed  all  out  of  shape  to  get  them  in,  to  say  nothing  of  bruis- 
ing the  fruit.  There  is  none  of  this  with  the  216  method;  each  goes  in  a 
place  for  it,  and  stays  there. 

In  packing,  it  will  be  to  the  best  advantage  to  have  the  end  of  the  box 
toward  the  packer,  and  commence  a  box  of  100,  126,  150,  176,  and  200, 
with  3  in  the  first  row,  2  in  the  next,  and  so  on,  until  you  have  one  layer; 
then  there  is  a  place  for  each  orange.  The  112  size  goes  4  and  3  in  a  row, 
the  216  size  3  and  3  in  a  row,  the  252  size  4  and  3  in  a  row  (a  smaller  size 
may  be  packed — the  294  size — same  as  the  252  size,  putting  in  one  more 
layer).  There  should  be  a  size  smaller  than  the  252  size  in  the  sizer  to 
keep  the  small  oranges  out,  for,  if  the  small  ones  go  in  the  252  size,  they 
will  not  pack  tight  enough. 
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12,  Packing  250  to  the  box;  five  uniform 
layers. 


13.  Packing  252  to  the  box;  six  layers, 
alternating,  as  in  A  (first  layer)  and  B 
(second  layer). 


The  arrangement  which  brings  one  orange  directly  on  top  of  another  as 
in  the  128,  146,  and  250  sizes  (Diagrams  5,  7,  and  12),  instead  of  break- 
ing loints  as  in  the  other  plans  of  layering  shown,  have  been  discarded 
by  the  best  packers.  Alternated  so  that  each  orange  comes  over  the  space 
between  two,  the  whole  has  more  solidity  and  elasticity,  and  the  fruit,  as  a 
result,  sustains  less  injury  from  rough  handling.  It  is  best  to  pack 
oranges  upon  the  dove-tail  plan,  which  enables  us  to  get  more  oranges  in 
the  box  and  so  braced  against  each  other  as  to  be  immovable. 

Regulate  the  size  so  as  to  have  the  oranges  packed  in  tight  and  rise  a 
full  half  inch  above  the  top  of  the  box.  Have  the  lever  so  constructed  as 
to  press  the  top  square  and  solidly  down,  and  they  will  never  move  in  box. 

We  advise  packers  also  to  discard  the  96, 112,  and  140  sizes,  as  unneces- 
sary and  superfluous,  confining  themselves  to  the  100,  126,  150, 176,  200, 
226,  and  252  sizes.  If  the  sizer  be  properly  adjusted,  this  will  provide  for 
all  sizes  and  simplify  matters  very  much.  An  experienced  packer  says:  *'  I 
do  not  put  up  any  of  the  112  count.  I  take  the  128  size  and  put  in  one 
layer  as  if  packing  126  size.  Then  a  layer  of  112  size  just  the  same, 
alternating  the  sizes  until  full,  which  makes  a  box  of  126.  This  method 
is  shown  in  Diagram  4.  The  left  hand  end  shows  the  first  layer  of  thir- 
teen; the  right  hand  end  shows  the  second  layer  of  twelve,  alternating  or 
'breaking  joints'  with  the  fruit;  next  comes  another  layer  of  thirteen 
and  so  on,  three  rows  of  thirteen  and  two  of  twelve  filling  one  end  with  63 
oranges.  This  packs  '  3^ '  oranges  straight,  but  I  take  the  128  size  and 
the  larger  sizes  of  112,  etc.,  and  pack  126.  This  sells  better  than  the  112 
size;  100  size  will  take  the  place  of  96  and  112,  and  is  packed  3  and  2  in 
rows,  10  in  a  layer,  five  layers  in  a  box.  One  great  point  in  packing  is  to 
break  joints  so  that  one  orange  does  not  rest  directly  on  top  of  another. 
The  150  size  has  taken  the  place  of  the  140  and  146,  and  is  packed  3 
and  2  in  rows  in  first  layer  and  2  and  3  in  rows  in  second  layer,  15  in  each 
layer,  and  five  layers  in  each  end." 

Oranges  should  be  cut  from  the  stem,  not  pulled.  Before  packing,  the 
fruit  should  be  thoroughly  dried. 

Use  only  the  Standard  Box,  which  measures  12x12x27  inches,  with  par- 
tition in  the  center.  The  boxes  should  be  securely  hooped  at  both  ends 
and  also  in  the  center.  The  hoops  add  to  the  strength  of  the  package, 
besides  being  a  valuable  aid  to  ventilation. 

Do  not  dump  the  fruit  into  the  boxes  carelessly.  Pack  close  and  firm,  so 
tJiat  the  fruit  toill  rwt  have  room  to  tunible  ahout  in  the  boxes  and  get  bruised. 

Oranges  classed  as  fancy  should  be  extra  bright,  with  very  smooth,  thin 
skin.  Rough,  thick  skinned  fruit,  being  ever  so  bright,  should  never  be 
classed  as  fancy. 

Oranges  classed  as  choice  bright  should  be  strictly  bright  and  fairly 
smooth  skin  and  of  desirable  size. 
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Oranges  classed  as  bright  should  be  bright  and  free  from  smut. 

Never  pack  bright  and  smutty  oranges  in  the  same  box.  Never  pack 
large  and  small  oranges  in  the  same  box. 

One  of  the  most  important  features  in  the  packing  of  oranges  is  the  uni- 
form neatness  of  the  packages.  Buyers  will  pay  more  for  fruit  that  is 
neatly  and  properly  packed  than  they  will  pay  for  such  as  is  carelessly 
put  up.  A  box  of  oranges  neatly  packed,  strapped,  and  marked  naturally 
attracts  the  attention  of  buyers. 

In  the  upper  left  hand  corner  of  the  box-head  stencil  the  quality  of 
orange  the  box  contains — Fancy,  Choice  Bright,  Bright,  Mandarin,  Tangier- 
ine,  or  Navel,  as  the  case  may  be. 

In  the  upper  middle  of  the  box-head  stencil  the  number  of  oranges  the 
box  contains—'*  128,"  "  176,"  "  200,"  etc.,  as  the  case  may  be. 

In  the  upper  right  hand  corner  stencil  the  letters  according  to  the  follow- 
ing schedule: 

All  sizes  under  128,  mark  A. 

Sizes  128  to  138,  mark  B. 

Sizes  146  to  160,  mark  C. 

Sizes  176  to  200,  mark  D. 

All  sizes  over  200,  mark  E. 

In  explanation  of  above,  we  will  state  that,  owing  to  the  enormous  pro- 
portions our  crop  of  oranges  is  assuming,  we  find  it  absolutely  necessary 
that  a  system  be  adopted  which  will,  in  a  measure,  condense  the  almost 
innumerable  sizes  into  a  smaller  space,  thereby  enabling  dealers  and  buy- 
ers alike  to  handle  the  fruit  more  expeditiously. 

It  will  be  borne  in  mind  that  under  this  new  method  the  identity  of  the 
contents  of  the  box  is  not  lost,  as  the  number  of  oranges  in  the  box  is  to 
appear  on  same,  in  addition  to  the  lettering,  as  explained  above. 

In  shipping  Mandarins  and  Tangierines,  pack  the  fruit  in  half  boxes. 
Many  growers  cut  the  standard  box  in  half,  lengthvnse;  then  strap  the  two 
halves  together,  when  packed.  Some  growers  obtain  verv  fancy  prices  for 
their  Mandarins  and  Tangierines,  while  many  others,  having  the  same 
grade  of  fruit,  fail  to  secure  more  than  is  being  realized  on  ordinary  fruit. 
The  difference  is  all  due  to  the  style  of  packing  and  packages.  Shippers 
securing  fancy  prices  take  especial  pains  in  the  selection  and  packing  of 
their  fruit.  Unless  extra  care  is  exercised  in  the  putting  up  of  this  fruit, 
you  cannot  expect  to  receive  fancy  prices. 

All  growers  should  endeavor  to  avoid,  as  far  as  possible,  the  shipment  of 
green  and  imperfect  fruit.  A  few  years  ago  the  **  windfalls  "  and  "  culls  " 
brought  paying  prices,  for  the  simple  reason  that  there  was,  comparatively 
speaking,  only  a  limited  quantity  of  this  grade  of  fruit.  We  must  remem- 
ber, however,  that  of  late  years  the  crop  has  steadily  increased,  and  the 
supply  of  strictly  good  fruit  is  now  becoming  amply  sufficient  to  fill  ordinary 
demands;  hence,  the  shipment  of  thousands  of  boxes  of  "  drops,"  ^^cidls, 
and  inferior  fruit  simply  aids  in  depressing  markets,  and  interferes  seriously 
with  the  sale  of  good  fruit.  The  shipment  of  inferior  fruit  is  neither  profit- 
able to  the  grower  nor  creditable  to  the  State. 
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XXII. 

THE  LEMON  IN  SICILY. 


In  all  the  species  and  varieties  of  the  genus  Citrus^  the  lemon  is  the  only 
fruit  that  presents,  in  the  most  striking  degree,  the  marked  peculiarity  of 
producing,  at  the  various  seasons,  fruit  of  various  sizes  and  names.  Gen- 
erally speaking,  these  differences  can  be  classed  under  two  heads,  the  true 
lemons  and  the  bastard  or  untrue  lemons. 

The  true  lemons  are  those  that  are  produced  by  the  normal  flowering  of 
the  tree,  that  is,  during  the  months  of  April  and  May. 

The  bastard  results  from  the  irregular  flowering,  and  fertilization  of  the 
flower,  generally  caused  by  unusual  rainfall  or  sudden  changes  of  temper- 
ature during  the  months  of  February,  March,  June,  July,  and  following 
months. 

The  Mediterranean  growers  divide  the  crop  into  the  new  or  ordinary,  the 
first  class,  and  the  bastard  crops.  The  first  class  crop,  the  Marziols  and 
Mainlins,  produced  respectively  from  March  and  May  blooming,  are  de- 
scribed as  follows: 

The  general  shape  is  orbicular,  with  large  plain  base.  The  outside  sur- 
face (epicarp)  is  various  as  to  smoothness,  and  the  oil  cells  are  sometimes 
very  prominent,  other  times  hardly  discernable.  These  lemons  ripen  inside 
of  nine  months,  and  if  left  on  the  tree  for  a  longer  period,  are  exposed  to 
fall  on  account  of  excessive  maturity. 

The  bastard  can  be  detected  by  its  spherical  shape,  the  sections  are  hard, 
rich  in  acid,  and  deprived  of  seeds.  The  juice  of  the  rind  is  much  less 
acid  than  the  normal  fruit.  Contrary  to  the  true  lemon,  the  bastard  some- 
times remains  on  the  tree  for  from  twelve  to  seventeen  months,  as  it  resists 
all  changes  of  temperature  accompanying  the  turn  of  the  seasons,  and  is 
also  proof  against  the  attacks  of  all  parasites.  They  are  mostly  used  for 
the  making  of  concentrated  juice,  sherbet,  and  some  for  medicinal  uses. 

COMMERCIAL   CLASSIFICATION   OF  LEMONS — SICILY  METHOD. 

A  great  deal  of  attention  is  given  to  the  classification  of  the  lemon. 
Certain  sizes  are  agreed  upon,  and  are  recognized  by  growers  and  mer- 
chants in  the  selling  and  bu3ring  of  the  crops.  The  sizes  are  numbered 
from  25  to  49;  No.  25  designates  the  largest  size  and  49  the  smallest. 
These  are  called  the  true  lemons. 

The  number  or  grading  is  as  follows: 


Grading  Namber. 

Namber  of  Layera. 

Number  of  Lemons  In 

Number  of  Lemons  per 
Box. 

25 
30 
36 

42 

4 
4 
5 
5 

100 
120 
180 
210 

200 
240 
360 
420 
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No.  49  and  Bmaller  sizes  are  generally  classed  as  bastards. 

The  largest  and  smallest  sizes,  and  all  lemons  classed  as  bastards,  are 
usually  sold  to  the  manufacturer,  to  be  made  into  citric  acids,  essential 
oils,  and  sherbets. 

No.  36  is  considered  the  choicest  and  best  lemon  for  importation,  and  is 
the  size  usually  sent  to  this  country.  It  is  a  better  keeper  and  shipper, 
probably  because  it  is  the  most  natural  growth  and  fully  matured.  No.  30 
IS  next  in  commercial  value,  and  is  the  same  in  quality  and  other  con- 
ditions as  No.  36,  but  it  is  not  so  acceptable  a  size. 

Grades  Nos.  42  and  25  are  the  third  grade;  these  are  in  little  demand, 
and  do  not  bring  the'price  of  the  second,  unless  it  is  when  there  is  a  scarcity 
in  the  market. 

The  lemon  is  considered  the  more  valuable,  and  really  sells  for  more 
money  than  the  orange.  It  is  always  in  demand,  to  be  made  into  calcium 
citrate,  concentrated  juice,  etc.,  as  well  as  for  lemonades,  sherbets,  and 
medicinal  purposes,  whilst  the  orange  is  only  used  for  eating  and  culinary 
purposes.  Again,  the  lemon  tree  is  not  so  hardy  as  the  orange. 
•  In  Messina,  the  culture  of  the  lemon  is  extebsive,  and  is  preferred  to  that 
of  the  orange.  The  crop  is  harvested  at  four  times;  the  first  is  gathered 
from  September  twentieth  to  October  tenth,  and  'is  the  most  valuable;  the 
second  and  third  crops  are  gathered  from  November  to  January,  and  the 
remaining  immature  product  remains  on  the  trees  until  February  or  March. 

The  greatest  care  is  taken  in  picking  the  crop  to  prevent  bruising,  are 
stem  cut,  and  are  gathered  in  lined  and  padded  baskets;  are  assorted  and 
graded,  and  every  defective  lemon  is  rejected. 

METHOD  OF   MAKING  CITRIC  ACID. 

The  following  is  the  method  used  in  a  large  manufactory  of  England: 
The  expressed  juice  of  the  lemon  is  first  clarified  by  heating  and  treating 
with  egg  albumen,  which  precipitates  the  mucilage  and  organic  matter. 
After  the  clarified  juice  is  decanted  into  a  tinned  vessel,  it  is  heated  nearly 
to  the  boiling  point  and  saturated  with  carbonate  of  lime.  The  point  of 
saturation  can  be  determined  by  adding  the  powdered  chalk  in  small 
quantities  till  effervescence  ceases.  The  amount  of  chalk  is  about  one 
pound  to  sixteen  of  juice.  The  effervescence  is  due  to  the  action  of  citric 
acid  on  the  lime,  forming  citrate  of  lime  and  liberating  carbonic  acid. 
The  citrate  of  lime  is  insoluble,  but  another  salt  is  formed  (acid  citrate  of 
lime)  which  is  soluble.  This  is  rendered  insoluble  by  the  addition  of  small 
quantities  of  a  solution  of  slacked  lime,  until  the  liquid  ceases  to  have  an 
acid  reaction  on  blue  litmus  paper.  This  citrate  is  then  poured  into  boiling 
dilute  sulphuric  acid  which  forms  a  sulphate  of  lime,  and  a  pure  solution 
of  citric  acid.  This  solution  is  siphoned  off  into  another  vessel,  the  sul- 
phate washed  and  the  washing  added  to  the  solution,  then  all  is  evaporated 
in  a  porcelain  or  lead  vessel  till  a  translucent  pellicle  is  formed  on  the  sur- 
face. The  liquid  is  allowed  to  cool,  when  the  citric  acid  will  crystallize  in 
the  form  of  rhombohedral  crystals.  After  some  days  the  crystals  are  taken 
from  the  liquid,  and  it  is  again  evaporated,  the  operation  being  continued 
till  the  crystals  are  small  and  unshaped,  when  it  is  treated  as  lemon  juice 
with  more  fresh  juice. 

Citric  acid  thus  manufactured  as  above,  is  a  gray  colored  substance,  con- 
taining various  coloring  matters  which  may  be  eliminated  by  washing  with 
chlohydric  acid  and  water  and  filtered  through  boneblack. 
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ARRANGEMENT  OP  THE  ORCHARD. 

Of  all  rural  occupationB  it  is  questionable  if  there  is  another  which  pos- 
sesses the  degree  of  fascination,  or  yields  the  depth  of  genuine  enjoyment 
equal  to  tree  planting.  Crops  of  annual  production  and  brief  existence 
may  afford  a  passing  gratification,  but  a  few  months  sweep  away  all  trace 
of  ouF  arduous  service,  and  the  round  must  again  and  again  be  repeated. 
In  some  sort  one's  life  acquires  a  posthumous  lease  in  the  planting  of  trees, 
which,  whether  for  ornament  or  profit,  may  thrive,  continue,  and  wax  great 
through  succeeding  generations,  affording  pleasure  to  the  sight  and  minis- 
tering to  material  necessities. 

In  the  early  development  of  a  new  country,  orchard  planting  naturally 
receives  the  more  promirient  attention,  and  to  this  department,  and  chiefly 
to  the  deciduous  class  of  tree,  the  considerations  of  this  article  are  directed. 

Amongst  the  large  number  of  new  orchards  planted  each  year,  a  consid- 
erable proportion  are  put  out  by  persons  who  have  had  no  previous  expe- 
rience in  this  work.  With  such,  and  others  lacking  proper  knowledge, 
mistakes  frequently  occur,  resulting  in  loss  or  disadvantiEige  to  the  planter, 
and  also  in  regret  to  the  nurseryman,  who,  if  right-minded,  naturally 
wishes  the  best  success  of  those  who  favor  him  with  their  patronage.  In 
the  haste  usually  attending  the  engagement  and  delivery  of  trees,  there  is 
seldom  an  opportunity  to  caution  the  purchaser  regarding  those  details 
which,  in  planting,  are  essential  to  their  future  well-doing,  and  without 
attention  to  which  even  the  best  of  trees  cannot  be  expected  to  make  sat- 
isfactory progress. 

In  view  of  this  difliculty,  the  following  suggestions  are  put  in  printed 
form  for  the  benefit  of  those  who  may  need  advice.  It  is  not  possible 
within  the  compass  of  a  few  columns  to  present  any  considerable  part  of 
all  that  varied  information  which  would  be  useful  to  the  orchardist.  It  is 
here  intended  only  to  offer  some  practical  hints,  based  upon  well  estab- 
lished principles,  to  serve  as  a  guide  in  the  earlier  operations.  Other 
knowledge,  equally  requisite,  should  be  acquired  through  further  study 
and  observation.  A  subscription  to  the  leading  horticultural  or  agricult- 
ural iournal  of  nearest  publication  will  be  money  well  invested,  as  thereby 
the  local  experience  of  others  is  made  available,  affording  valuable  aid 
and  often  preventing  costlv  mistakes. 

It  is  assumed  that  careful  judgment  has  been  exercised  in  the  selection 
of  ground  suitable  to  the  purpose  of  the  planter.  In  this,  depth  of  soil, 
fertility,  drainage,  and  protection  from  prevailing  heavy  winds  are  always 
desirable,  and  where  naturally  lacking  should,  so  far  as  practicable,  be 
artificially  supplied  by  manures,  ditches,  windbreaks  of  trees,  etc.  The 
question  of  water  supply  should  not  be  overlooked;  for  while  there  are  few 
places  where  with  thorough  cultivation  the  natural  rainfall  will  not  supply 
sufficient  moisture  to  perfect  good  fruit  in  fair  quantities,  yet,  on  the  other 
hand,  there  are  few  orchards  in  California  so  advantageously  situated  but 
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judicious  irrigation  will  secure  an  increase  in  the  product,  affording  more 
than  compensating  profit.  It  is  sheer  folly  to  ignore  the  factor  of  water  in 
the  agriculture  of  this  country. 

The  proper  selection  of  fruit  for  an  orchard  is  dependent  on  considera- 
tions so  variable  as  to  preclude  any  uniform  rule.  For  a  family  orchard, 
the  list  should  include  nearly  the  entire  range  of  desirable  fruits  suited  to 
the  locality,  with  varieties  succeeding  each  other  from  early  to  late,  in 
order  to  furnish  a  supply  of  fresh  fruit  through  as  great  a  portion  of  the 
year  as  possible.  For  market,  questions  of  demand,  distance  of  transpor- 
tation, etc.,  all  have  an  important  bearing.  Discrimination  is  required 
according  to  whether  depenaence  is  placed  on- shipping,  canning,  drying, 
or  household  use  in  the  home  market;  few  kinds  being  equally  adapted  to 
all  these  purposes.  A  limited  number  of  well  chosen  varieties  will  be  found 
more  profitable  than  a  large  diversity. 

WHEN  TO  PLANT. 

For  deciduous  trees,  as  a  general  rule,  as  early  as  practicable  after  the 
winter  rains  have  come.  In  this  mild  climate  the  roots  of  a  tree  do  not 
wholly  share  in  the  dormant  condition  of  the  buds.  If  a  tree  is  properly 
transplated  early  in  the  season,  and  a  month  later  is  taken  up,  it  will 
usually  be  found  to  have  formed  a  callous  about  the  ends  of  the  roots  where 
the  bruised  parts  have  been  trimmed  away,  and  often  masses  of  young 
rootlets  will  be  seen  extending  from  these  and  other  parts.  Early  plant- 
ing favors  a  thorough  settling  of  the  earth  about  the  tree  by  the  action  of 
the  winter  rains,  and  by  the  time  the  buds  begin  to  swell,  the  tree  has 
measurably  recovered  from  the  shock  of  transplanting,  and  with  new  roots 
already  gathering  food  from  the  soil,  springs  at  once  into  vigorous  growth. 
The  late  planted  tree  is  more  or  less  enfeebled  by  the  attempt  to-  grow 
before  the  roots  are  suflSciently  developed  to  supply  the  demana  for  nutri- 
ment made  by  the  expanding  leaves.  A  brief,  weak  growth  follows,  often 
so  completely  exhausting  the  vitality  of  the  tree  that  it  is  left  without 
strength  to  resist  the  severe  ordeal  of  summer  heat  and  drought.  Citrus 
trees  are  transplanted  at  various  seasons,  preference  being  given  to  one  of 
its  several  dormant  periods,  occurring  during  the  year.  May  and  June  is 
the  time  most  preferred. 

PREPARATION  OF  THE  SOIL. 

First,  and  always,  let  this  be  thoroughly  done.  Land  which  has  before 
been  cultivated  is  preferable.  Like  the  cooking  of  food  for  animals,  the 
working  of  the  soil  liberates  crude  gases  and  changes  the  nutritive  princi- 
ples to  a  form  more  readily  assimilated  by  the  plant. 

It  seems  hardly  necessary  to  remark  that  no  manipulation  of  the  soil 
should  be  attempted  when  it  is  in  a  wet,  adhesive  condition,  or  when  so 
dry  that  the  lumps  will  not  readily  pulverize.  Any  required  leveling 
should  be  one  of  the  first  operations,  and  a  condition  of  deep,  perfect  tilth 
the  conclusion  of  all. 

ARRANGEMENT  OP  THE  ORCHARD. 

In  orchard  planting  there  are  three  methods  in  most  common  use,  known 
by  various  names,  but  probably  best  distinguished  by  the  geometrical  forms 
into  which  the  trees  thus  planted  are  grouped,  viz.: 


Triangular. 
O 
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Of  these  the  simplest  and  most  frequently  adopted  is  the  square.  In 
this  the  orchard  is  laid  off  in  lines  crossing  each  other  at  right  angles  with 
«qual  intervals  of  space,  and  a  tree  planted  at  each  crossing  of  the  lines. 
As  the  roots  of  a  tree  are  presumed  to  generally  radiate  from  the  trunk  and 
extend  an  equal  distance  in  all  directions,  they  may  be  said  to  occupy  a 
'Circle  of  ground.  In  such  a  case  it  is  obvious  that  a  disadvantage  attends 
the  square  system  by  leaving  an  unoccupied  space  midway  between  each 
four  trees,  unless  their  roots  overlap  each  other  at  the  nearest  point  of  junc- 
ture, which,  in  theory,  should  not  occur.  This  can  be  easily  illustrated  by 
laying  out  four  coins  in  a  regular  position.  Now,  take  three  of  these  coins, 
place  them  in  the  form  of  a  triangle,  with  their  edges  touching.  Observe 
the  comparative  reductioji  of  this  waste  space,  and  an  idea  is  given  of  the 
43uperiority  of  the  triangular  system.  This,  of  all  others,  is  unquestionably 
the  nearest  perfect.  Without  crowding  the  trees  any  closer,  it  secures  15 
per  cent  more  than  the  square  to  any  given  extent  of  ground.  The  larger 
number  of  persons  who  plant  orchards  do  not  fully  appreciate  this  advan- 
tage. Let  it  be  further  illustrated:  By  the  square  system,  at  twenty  feet 
apart,  one  hundred  and  nine  trees  are  planted  to  each  acre.  Assuming 
their  yield  at  mature  age  to  average  two  hundred  pounds  of  fruit  to  the 
tree,  the  crop  would  aggregate  twenty-one  thousand  eight  hundred  pounds 
per  acre.  Planted  by  the  triangular  system,  this  same  acre  will  support 
'equally  well  okie  hundred  and  twenty-six  trees,  which,  at  the  same  esti- 
mated yield,  would  afford  a  crop  of  twenty-five  thousand  two  hundred 
pounds  per  acre,  or  an  increase  of  three  thousand  four  hundred  pounds. 

Considering  the  fruit  is  worth  only  the  moderate  value  of  one  cent  per 
pound  on  the  tree,  and  the  gain  by  the  adoption  of  the  triangular  system 
is  shown  to  be  $34  per  acre.  This  is  essentially  clear  profit,  as  the  cost  of 
land,  expense  of  cultivation,  and  the  amount  of  taxes,  are  the  same  in 
■either  case,  the  only  difference  being  in  the  cost  of  the  increased  number 
of  trees,  and  the  expense  of  their  planting.  Applv  this  computation  to  a 
ten-acre  orchard  for  a  term  of  ten  years,  and  $3,400  is  shown  to  be  the  not 
unlikely  sum  which  a  fruit  grower  may  sacrifice  rather  than  incur  a  little 
^'bother"  at  the  beginning.  This  system  is  of  equal  advantage  in  vine- 
yards and  small  fruit  plantations,  and  it  affords  superior  facilities  in  all 
-operations  of  cultivation  and  irrigation.  It  is  sometimes  called  the  ^^  sex- 
tuple "  system,  from  the  character  of  a  larger  group  which  it  forms,  in 
which  six  equidistant  trees  stand  in  a  circle  al>out,  and  also  equidistant 
from  a  seventh  occupying  its  center.  A  gross  error  has  occurred  in  the 
frequent  application  of  the  name  ^' quincunx"  to  this  method. 

The  true  quincunx  is  described  by  four  trees  planted  at  the  angles  of  a 
square,  with  a  fifth  placed  midway  between  them.  It  is  chiefly  used  in 
planting  with  reference  to  a  future  thinning  out  of  the  trees  of  an  orchard, 
when  those  designed  to  be  permanent  shall  have  attained  a  considerable 
«ize.  In  such  case  the  central  tree  in  each  group  of  five  is  ultimately 
removed,  having  served  a  profitable  season  of  production  until  the  growth 
of  its  neighbors  demands  its  room.  Sometimes  a  dwarf,  or  small  growing 
sort,  is  thus  permanently  planted,  and  in  occupying  the  otherwise  vacant 
space,  partially  secures  the  advantage  of  the  triangular  mode.  If  exten- 
sive planting  is  to  be  done,  the  distance  between  the  trees  should  be 
regulated  by  the  habits  of  the  kinds,  as  follows: 
11« 
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Apples  and  apricots,  twenty-four  to  thirty  feet. 

Pears  and  cherries,  twenty  to  twenty-four  feet. 

Peaches,  plums,  and  prunes,  twenty  to  thirty  feet. 

Quinces  and  dwarf  pears,  ten  to  twelve  feet. 

Oranges  and  lemons,  twenty  to  thirty  feet. 

Olives  and  figs,  twenty  to  thirty  feet. 

By  skillful  pruning  nearly  all  kinds  can  be  confined  to  a  reduced  space^ 
and  this  is  advocated  by  some,  but  demands  more  than  average  qualifi- 
cations. 

In  a  family  orchard,  embracing  various  kinds,  convenience  in  cultivating- 
recommends  the  adoption  of  uniform  distances  adjusted-  between  the  ex- 
tremes best  suited  to  each.  About  twenty  feet  will  be  found  a  fair  average. 
By  alternating  the  larger  growing  kinds,  such  as  apple  and  apricot,  mth  the 
smaller,  such  as  pear,  peach,  and  plum,  each  will  more  nearly  appropriate 
its  natural  proportion  of  space. 

LAYING  OUT  THE  GROUND, 

An  orchard  is  an  object  of  public  notice,  and  the  neatness  and  precision 
of  its  plan  and  planting,  or  the  reverse,  will  generally  be  taken  as  an  index 
to  the  character  of  the  planter.  A  well  laid  out  and  well  tended  orchard 
commands  almost  universal  admiration,  while  nowhere  is  slovenly  work 
more  conspicuous.  .Before  proceeding  with  the  following  details,  the  novice 
in  planting  is  exhorted  to  content  himself,  if  necessary,  to  w^ork  by  faith, 
and  not  be  dismayed  if  at  the  outset  he  fails  to  comprehend  the  reason  for 
each  direction  given,  or  its  importance.  Simplv  begin  at  the  beginning,, 
follow  the  rules  as  laid  down,  and  all  willgrow  clear  as  the  work  proceeds. 

Having  decided  upon  the  method  and  distances,  now  prepare  to  stake 
oflF  for  planting.  At  this  point  neither  a  proper  pride  in  the  appearance  of 
the  orchard,  nor  a  regard  for  true  economy  of  time  and  labor,  will  allow 
haste  to  interfere  with  accuracy.  Be  assured  that  an  error  at  the  beginning 
will  almost  certainly  be  the  occasion  of  indefinite  repetition,  resulting  in 
vexation  and  loss  of  time.  Provide  a  sufficient  number  of  stakes  for  the 
ground  to  be  laid  out.  Where  available,  laths  answer  the  purpose  excel- 
lently. Procure  a  long  wire,  for  convenience  not  exceeding  eighty  yards, 
and  of  sufficient  size  to  bear  a  strain  without  stretching.  Licss  than  one 
sixteenth  of  an  inch  in  diameter  is  unreliable,  as  also  are  rope  and  twine. 
Obtain  two  iron  rings,  large  enough  to  slip  over  the  stakes  readily.  Select 
a  clear  space  on  a  building  or  fence,  and  measure  off  thereon  the  distance 
the  trees  are  to  be  apart.  Drive  a  stout  nail  at  each  end  of  the  space  thus 
measured,  leaving  the  heads  projecting  slightly.  Now  fasten  one  of  the 
iron  rings  securely  to  one  end  of  the  wire,  slip  this  ring  over  one  of  the  nails 
and  carry  the  wire  to  the  other  nail.  Draw  the  wire  tight,  bend  an  angle 
over  the  nail,  and  at  this  angle  fasten  a  small  tag  of  cloth  or  other  mate- 
rial easily  seen,  by  means  of  a  stout  twine,  well  waxed  and  firmly  drawn, 
to  prevent  slipping.  Have  an  attendant  pass  the  wire  forward,  and  hold 
this  tag  at  the  first  nail  while  a  second  tag  is  located  and  attached  as  before 
directed.  In  like  manner  proceed  until  the  other  end  of  the  wire  is  reached « 
to  which  another  ring  must  be  attached  at  the  regular  distance. 

For  clearness  of  illustration  let  the  ring  first  attached  be  known  as  ring 
"A,"  the  first  tag  as  *'  1,"  and  soon  in  order  until  reaching  the  second  ring, 
to  be  called  ring  "  B."  Also,  for  the  same  purpose,  it  is  assumed  that  the 
orchard  plot  ranges  north  and  south  and  east  and  west,  in  its  boundaries, 
and  that  operations  commence  at  the  southwest  corner. 
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To  lay  out  on  the  square  system,  begin  bv  driving  a  stake  at  the  spot 
selected  for  the  southwest  corner  of  the  orchard,  and  at  the  beginning  of 
the  first  row  of  trees.  This  and  all  outside  rows  should  be  suflBciently 
removed  from  any  fence  or  boundary  line  to  allow  room  between  for  the 
turning  of  a  team  in  cultivating.  About  one  rod  is  usually  enough  for  this 
purpose.  Slip  ring  **A"  over  this  stake,  proceed  northward  with  the  wire, 
draw  it  tight  and  secure  it  on  the  line  for  the  first  row  of  trees  by  driving 
a  stake  through  the  ring  "  B,"  at  the  same  distance  from  the  boundary  line 
as  at  ring  "A."  Now  set  stakes  outside  the  wire  by  each  tag,  driving  them 
firmly  and  using  care  that  they  stand  upright,  to  facilitate  proving  the 
work  when  all  the  stakes  are  set.  This  first  row  constitutes  a  base  line  for 
the  orchard.  The  south  line  is  next  to  be  located  at  a  true  right  angle 
with  the  base.  To  obtain  this,  slip  ring  "  B  "  off  the  stake,  take  up  the 
wire  by  tag  *'  9,"  which  carry  southward  and  hold  against  stake  '*  4"  of  the 
base  line,  while  the  assistant  seizes  the  wire  at  tag  *'  4"  and  draws  it  to  the 
southeast  until  the  wire  tightens  and  with  the  base  line  forms  a  triangle. 
In  the  angle  at  tag  "4"  set  a  stake,  which  thus  should  be  due  east  of  stake 
"  1  ■ '  of  the  base  line,  ranging  with  which  last  the  correct  direction  for  the 
south  line  is  obtained.  Now  stretch  the  wire  to  the  east  by  this  range,  and 
stake  at  the  tags  as  before.  Next  square  the  east  line  from  the  southeast 
corner,  and  set  a  stake  for  the  northeast  corner  (in  this  instance  omitting 
the  intermediate  stakes),  carry  the  wire  to  the  north  side  and  stretch  from 
the  northeast  to  the  northwest  corner  stakes.  If  from  any  inaccuracy  the 
distance  between  the  stakes  does  not  correspond  to  the  length  of  the  wire, 
the  northeast  stake  must  be  moved  to  the  west  or  to  the  east  to  rectify. 
When  all  is  correct,  stake  the  east  line  in  the  usual  manner.  Now  carry 
the  wire  across  parallel  with  the  base  line;  slip  one  ring  over  the  second 
stake  of  the  south  line,  and  the  other  over  the  corresponding  stake  of  the 
north  line,  and  stake  at  the  tags  as  before,  for  the  second  row  of  the  orchard, 
and  thus  forward  until  the  plot  is  filled.  When  this  is  done,  glance  along 
the  rows  in  both  directions,  to  detect  and  rectify  an^  slight  errors.  Should 
the  size  of  the  orchard  exceed  the  length  of  the  wire,  successive  plots  can 
be  joined  to  cover  any  desired  area.  In  such  case  care  should  be  used  to 
work  from  a  corner,  and  in  the  direction  corresponding  to  that  first  adopted. 

For  the  triangular  system,  the  wire  must  be  differently  arranged.  Pro- 
cure four  rings  for  the  purpose.  First  lay  off  the  wire  in  respects  as 
directed  for  the  square  method.  Then  attach  to  ring  "A"  another  piece 
of  wire,  which,  with  a  terminating  ring,  shall  be  in  length  precisely  one 
half  the  distance  between  ring  "A"  and  tag  "  1."  The  remaining  ring  lash 
securely  to  the  wire  midway  between  the  last  tag  and  ring  *'  B."  Let  these 
rings  be  designated  in  their  order  of  position,  as  rings  *'l,"  "2,"  "3,"  and 
"4."  Lay  out  the  base  line  or  west  row,  as  for  the  square,  using  rings  "2" 
and  *'4."  In  case  of  orchards  on  the  triangular  plan,  it  is  recommended 
that  the  base  line  be  always  located  in  a  direction  crossing  that  of  prevail- 
.ing  heavy  winds.  By  this  means,  the  orchard  presents  a  more  compact 
front,  and  thus  lessens  the  force  of  air  currents  among  the  trees.  By 
beginning  at  the  southwest  corner  protection  against  westerly  winds  is  • 
secured.  Square  the  south  line  and  stake  the  southeast  corner,  but 
instead  of  staking  the  south  line  as  before  by  the  tags,  stake  by  a  measur- 
ing pole  made  of  a  length  corresponding  to  the  distance  the  rows  are  to  be 
apart,  viz.: 

If  the  trees  are  to  be  apart — 

10 feet— rows  should  be Sfeet  8  inches  apart. 

12feet^rows  should  be 10  feet  2f  inches  apart. 

14  feet— rows  should  be 12  feet  2  of  inch  apart. 

16  feet— rows  should  be 13 feet  lOj^  inches  apart. 
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18  feet— rows  should  be 15  feet  7  inches  apart 

20  feet — rows  should  be..- 17  feet  4  inches  apart. 

22  feet— rows  should  be 19  feet  2  of  inch  apart 

24  feet— rows  should  be 20  feet  91  inches  apart 

30  feet— rows  should  be 26  feet  apart       l^i^MI 

Locate  the  northeast  corner  as  before  directed,  and  stake  the  north  line 
the  same  as  the  south.  Slip  ring  "1"  over  stake  "2"  of  the  south  line,  and 
ring  "3"  over  stake  "2"  of  the  north  .line,  and  stake  by  the  tags.  Pull  up 
both  ring  stakes,  and  move  the  wire  for  the  next,  or  third  row.  In  this  case 
use  rings  "2"  and  "4;"  stake  and  leave  ring  stakes  standing.  In  Uke 
manner  alternate  the  succeeding  rows. 

On  perfectly  even  ground,  the  triangular  system  can  be  laid  off  by  the 
use  of  an  equilateral  wooden  triangle,  each  side  being  of  a  length  equal  to 
the  distance  between  the  trees.  Lay  off  a  base  line  as  before;  place  two 
comers  of  the  triangle  against  the  first  two  stakes  on  the  base,  and  the 
third  corner  will  mart  the  place  of  the  stake  for  the  first  tree  of  the  second 
row.  Next  corner  on  the  second  and  third  stakes  of  the  base,  and  stake 
the  third  corner  for  the  second  tree  of  the  second  row,  after  which  further 
procedure  will  be  easily  understood. 

On  similar  ground  it  can  also  be  done  by  a  system  of  intersecting  half 
circles  as  follows:  In  a  long  strip  of  board  lK)re  two  holes,  each  large 
enough  to  receive  the  orchard  stakes,  and  as  far  apart  as  the  distance 
between  the  trees.  Lay  out  a  base  as  before.  By  means  of  the  hole  drop 
one  end  "A"  of  the  strip  over  the  first  stake  of  the  base,  the  other  end  "B" 
projecting  at  right  angles.  By  means  of  a  pointed  stick,  thrust  through 
the  hole  at  "B,"  or  a  slight  projection  attached  to  the  under  side  of  the  strip 
by  the  hole,  mark  a  quarter  circle  on  the  ground  by  swinging  the  end  **B" 
to  the  second  stake  of  the  base,  over  which  it  is  slipped.  Release  the 
strip  from  the  first  stake  and  describe  a  half  circle  by  swingitig  the  end 
*'A"  to  the  third  stake  of  base.  In  like  manner,  swing  the  end  "B"  to  the 
fourth  stake  of  the  base,  and  so  forward.  At  each  intersection  of  the 
marks  set  a  stake,  which  denotes  the  place  for  a  tre«  of  the  second  row, 
which  in  turn  forms  a  base  for  laying  out  the  third  row  in  like  manner. 
Where  only  one  person  is  available  for  the  work,  and  for  extended  spaces, 
the  strip  is  more  easily  handled  than  the  triangle.  On  an  irregular  surface 
neither  the  triangle  nor  strip  will  work  accurately,  while  the  wire  will  be 
found  adapted  for  nearly  all  situations. 

For  the  quincunx  plan,  use  the  wire  as  prepared  for  the  triangular.  Lay 
off  the  base  line  and  locate  the  comers,  but  stake  the  north  and  south  lines 
by  a  pole  of  a  length  one  half  the  distance  the  permanent  trees,  or  those 
at  the  angles  of  the  group  of  five,  are  to  be  apart.  Then  stake  the  ground 
precisely  as  directed  for  the  triangular  method. 

Planted  by  the  foregoing  plans,  an  acre  of  ground  in  equilateral  form 
will  contain  of  trees  at  the  given  distances  apart: 


Square. 

TrlaognUr. 

Qoincunx. 

10  feet 

436 

303 

222 

170 

1.% 

108 

90 

76 

48 

600 
347 
255 
195 
154 
126 
103 
86 
56 

831 

12  feet 

671 

14feet  

415 

16  feet 

313 

18  feet 

247 

20  feet 

199 

22  feet 

173 

24  feet 

137 

30  feet 

83 

Non.~In  giTlng  the  distances  of  trees  of  the  qnincnnz  in  the  foregoing  table,  the  fifth  or  central  tree  Is  not 
taken  Into  account 
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CARE  OF  TREES  BEFORE  PLANTING. 

Trees  are  surest  to  be  in  good  condition  if  taken  from  the  nursery  imme- 
diately before  planting,  and  subjected  to  the  least  possible  handling  and 
exposure.  In  very  many  instances  this  is  not  practicable,  and  some  expe- 
dient must  be  adopted.  On  receipt  of  trees,  if  they  cannot  be  at  once 
planted,  open  the  packages,  cut  the  bundles,  and  removing  all  packing 
material  from  amongst  the  roots,  heel  in  the  trees  in  a  deep  trench  pre- 
viously opened  in  some  well  drained,  mellow  soil,  being  careful  that  all  the 
spaces  amongst  the  roots  are  filled  with  fine,  moist  dirt.  If  from  any  cause 
any  trees  are  shriveled,  or  lack  in  plumpness  of  bark  and  buds,  bury  them 
entire  in  damp  earth  for  five  to  seven  days,  when,  if  not  badly  injured,  they 
will  usually  be  restored. 

PLANTING  THE   TREES. 

Before  digging  the  holes  take  a  strip  of  wood  five  feet  long,  cut  a  notch 
at  the  middle,  and  at  each  end  bore  a  nole  large  enough  to  admit  a  stake. 
Place  the  notch  against  the  tree  stake,  and  set  a  short  stake  in  the  ground 
through  each  of  the  end  holes.  Pull  up  the  tree  stake,  remove  the  strip, 
and  dig  the  hole  for  the  tree.  If  the  ground  has  been  well  prepared  this 
need  be  no  longer  or  deeper  than  to  admit  the  roots  of  the  tree  in  a  natural 
position,  and  allow  the  tree  to  stand  at  the  same  depth  that  it  grew  in  the 
nursery.  Replace  the  strip  on  the  two  stakes,  and  the  notch  over  the  hole 
will  indicate  the  exact  place  for  the  stem  of  the  tree. 

The  greatest  pains  will  rarely  prevent  some  roots  becoming  bruised  or 
broken  in  taking  up  and  handling  the  trees.  Before  planting  cut  all  these 
away  to  fresh,  sound  wood,  using  a  keen  knife,  with  a  drawing  cut  sloping 
from  the  lower  side  of  the  root  to  the  upper.  If  branched  trees,  shorten 
the  limbs  to  the  third  or  fourth  bud  from  the  trunk. 

Three  or  four  well-balanced  branches  should  be  selected  to  form  the 
head  of  the  tree,  and  all  others  cut  away.  Some  prefer  to  prune  to  a  bare 
stem,  and  form  the  head  anew.  Cut  to  an  outside  bud,  if  you  wish  the 
branch  to  grow  outward;  to  an  inside  bud,  if  it  already  tends  to  spread  too 
much.  Start  the  cut  opposite  the  base  of  the  bud,  and  let  it  slope  upward 
and  terminate  even  with,  or  very  slightly  above,  the  tip  of  the  bud.  Don't 
be  afraid  to  cut  back. 

The  root,  if  stronger  than  the  top  requires,  will  quickly  cause  a  growth 
to  balance;  but  if  the  top  is  too  large  for  the  roots,  it  will  draw  upon  the 
vitality  of  the  tree.  Trees  not  branched,  cut  back  to  a  proper  height,  to 
form  a  low  head,  which,  for  various  reasons,  is  most  desirable.  Three  feet 
from  the  ground  is  high  enough.  As  low  as  two  feet  is  still  better.  Pro- 
tect the  roots  from  drjdng  influences  at  all  times  as  much  as  possible, 
especially  from  wind  and  sunshine.  Two  persons  can  work  together  with 
best  advantage  in  setting  trees — one  to  shovel  in  earth,  the  other  to  hold 
the  tree  upright  in  the  notch  of  the  strip  with  one  hand,  and  with  the  other 
hand  work  fine  surface  soil  among  the  interstices  of  the  roots,  which  last 
must  be  naturally  spread  out,  and  the  topmost  held  up  while  the  lower  are 
being  covered.  Plant  so  that  the  trees  will  stand  at  the  same  depth  as 
they  grew  in  the  nursery,  after  the  earth  has  settled.  Be  sure  to  leave  no 
air  spaces  in  filling;  and  when  nearly  full  tread  down  gently  with  the  feet, 
and  finish  with  a  loose  surface,  leaving  the  soil  about  the  tree  some  two 
inches  higher  than  the  general  surface,  as  it  will  afterwards  settle  to  the 
level.  In  late  planting,  or  a  dry  soil,  use  a  pail  of  water,  when  roots  are 
fairly  covered,  to  settle  the  earth  amongst  them.  It  is  a  good  plan  to  set 
the  strongest  roots  toward  the  prevailing  wind,  to  steady  the  tree. 
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Don't  put  anything  whatever  but  clean  earth  under  or  in  contact  with 
the  roots.  Manure,  if  used,  should  be  on  the  surface,  where  the  rains  will 
carry  its  properties  to  the  roots  in  the  form  of  a  liquid,  which  is  the  only 
way  they  can  take  it  up.  Coarse  manure  used  in  this  way  is  further  valu- 
able as  mulch,  which  by  some  means  should  be  supplied  to  all  young 
trees.  It  preserves  a  cool  temperature  for  the  roots,  and  prevents  escape 
of  moisture.  Straw  answers  well,  if  used  five  or  six  inches  in  depth,  and 
covering  the  ground  to  a  foot  or  more  beyond  the  roots. 

SUNDRY   RECOMMENDATIONS. 

Map  the  orchard  immediately  after  planting,  for,  if  delayed,  labels  will 
become  lost  and  confusion  result. 

Do  not  allow  any  wire  or  string  attaching  a  label  to  remain  about  the 
trunk  or  a  large  branch,  as  it  is  frequently  overlooked  until  the  ruin  or 
serious  injury  of  the  tree  calls  attention  to  its  presence. 

Set  two  shakes  or  pieces  of  board  cornering  on  the  south  side  of  the  tree, 
to  prevent  sun  scalding  of  the  trunk,  and  to  protect  from  borers.  When 
the  branches  extend  so  as  to  shade  the  foot  of  the  tree  during  the  heat  of 
the  day,  these  can  be  removed.     If  headed  low,  this  soon  occurs. 

See  that  the  trees  do  not  lack  for  moisture.  Do  not  water  ui^ecessarily, 
but  watch  for  the  first  indications  of  approaching  dryness,  then  apply  a 
liberal  quantity  of  water,  cultivate  and  gi\'e  no  more  until  needed.  Antici- 
pate the  need  long  enough  to  prevent  a  stoppage  of  growth.  Unless  you 
can  irrigate,  do  not  yield  to  the  temptation  to  plant  something  amongst 
your  trees.  If  you  can  irrigate,  hoed  crops  need  do  no  harm,  provided  the 
fertility  they  remove  is  restored  by  manures.  Regard  every  weed  as  a 
pump  which  works  night  and  day. 

Cultivate  after  each  rain,  to  retain  a  store  of  moisture,  and  occasionally 
during  the  dry  season  to  prevent  its  escape.  Rub  off  buds  starting  in  wrong 
places,  and  do  not  let  the  young  trees  stunt  themselves  by  overbearing. 

Bind  up  any  bruises  on  the  trunk  accidentally  made  in  cultivating  or 
otherwise,  with  a  mixture  of  clay  and  fresh  cow  dung.  In  removal  of  any 
large  limbs,  coat  the  wound  with  a  solution  made  by  dissolving  one  fourth 
pound  gum  shellac  in  a  pint  of  alcohol,  which  may  be  kept  in  a  well  corked 
bottle,  and  is  ready  for  use  at  any  time,  being  applied  with  a  brush. 

Post  yourself  regarding  noxious  insects,  that  you  may  detect  their  first 
appearance  and  stamp  them  out  before  they  overpower  you. 

Finally,  study  your  business.  Seek  information  from  all  sources,  espe- 
cially your  orchard.  Be  assured  that  nothing  can  supply  the  want  of  per- 
sonal vigilance  and  industry.* 

«  Biennial  Report,  1885-3,  pp.  542-9. 
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XXIV. 
INJURIOUS  INSECTS. 


Among  the  many  injurious  insects  of  most  interest  to  the  fruit  growers, 
are  the  scale  insects  of  the  family  Cocddae,  known  by  the  popular  name 
•of  '*  scale  bugs  "  or  "  scale  insects."  Professor  J.  Henry  Comstock,  late 
United  States  Entomologist,  during  his  visit  to  this  State  in  1880,  studied 
the  life,  history,  and  form  of  the  various  scale  insects  on  this  coast.  He 
reported  quite  fully  upon  their  habits  and  general  characteristics,  and  of 
this  report  I  have  maoe  liberal  use.  I  have  inserted  his  scientific  descrip- 
tion of  the  various  scale  insects  (Report  United  States  Department  of  Agri- 
<;ulture,  1880),  together  with  the  introductory  notes  upon  the  characters^ 
divisions,  metamorphoses,  organs,  order,  and  families  of  the  Coccidse.  In 
the  scientific  description  of  the  various  Coccinellidse,  the  writings  of  this 
able  and  learned  entomologist  were  also  freely  consulted. 

The  study  of  insect  life  is  of  the  utmost  importance  to  the  fruit  grower. 
He  should  be  able  to  distinguish  the  injurious  from  the  beneficial  insects 
in  his  orchard,  to  destroy  and  prevent  the  introduction  of  the  former,  and 
to  rear  and  foster  the  latter. 

Numerous  articles  and  reports  have  already  been  published,  but  in  most 
of  them  the  author  has  confined  himself  to  historical  notes,  which  have 
been  more  or  less  complete,  and  certainly  very  interesting,  but  the  classifi- 
cation and  scientific  side  of  the  question  has  been,  in  general,  very  much 
neglected.  Powerful  aid  has  been  lent  me  by  Professor  D.  W.  Coquillett 
and  Professor  Albert  Keobele,  Special  Agents  of  the  United  States  Depart- 
ment of  Agriculture.  Tjct  them  accept  here  the  expression  of  my  grate- 
fulness. 

XXV. 

SCALE  INSECTS. 

There  is  no  group  of  insects  which  is  of  greater  interest  to  horticulturists 
to-dav,  than  that  family  which  includes  the  creatures  popularly  known  as 
^*  scale  insects  "  and  "  mealy  bugs."  There  is  hardly  any  shrub  or  tree 
but  that  is  subject  to  their  attack,  and  in  certain  localities  extensive 
orchards  have  been  ruined  by  them.  The  minute  size  of  the  creatures,  the 
difficulty  of  destroying  them,  and  their  wonderful  reproductive  powers,  all 
oombine  to  make  them  the  most  formidable  of  the  pests  of  our  orchards 
and  ornamental  grounds.  It  is  only  necessary  to  cite  the  mealy  bugs  of 
greenhouses,  the  oyster  shell  bark-louse  of  the  apple,  and  the  various  species 
of  scale  insects  destructive  to  citrus  fruits  to  establish  this  fact. 

Notwithstanding  the  great  importance  of  this  subject,  comparatively 
little  thorough  work  has  been  done  on  the  species  of  this  country.  This  is 
doubtless  in  a  great  part  due  to  the  difficulties  attending  a  careful  study 
of  even  a  single  species  of  this  group,  and  the  fact  that  the  small  size  and 
plain  appearance  of  the  insects  render  them  unattractive  to  most  ento- 
mologists. 
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CHARACTERS  OF   THE   COCCIDiE. 

The  scale  insects  or  bark-lice,  and  the  mealy  bugs,  together  with  other 
insects  for  which  there  are  no  popular  names,  comprise  the  family  known 
to  entomologists  as  the  Coccidae. .  This  is  a  division  of  the  order  Homopteray 
to  which  belong  also  the  plant-lice  (Aphidae),  the  Cicadas,  the  leaf-hop- 
pers, and  certain  other  insects. 

We  will  not  in  this  place  enter  into  a  discussion  of  the  characters  of  the 
Homoptera  or  of  the  zoological  relations  of  the  Coccidae  to  the  other  fami- 
lies included  in  that  order.  But  referring  those  who  are  interested  in 
these  points  to  the  text-books  on  entomology,  we  will  proceed  at  once  to  a 
discussion  of  the  Coccidse. 

In  many  respects  this  is  a  very  anomalous  group  of  insects,  differing 
greatly  even  from  closely  allied  forms  in  appearance,  habits,  and  meta- 
morphoses. Not  only  do  the  members  of  this  family  appear  very  different 
from  other  insects,  but  there  is  a  wonderful  variety  of  forms  within  the 
family;  and  even  the  two  sexes  of  the  same  species  in  the  adult  state  dif- 
fer as  much  in  appearance  as  insects  belonging  to  different  orders. 

The  most  obvious  characters  in  which  the  CoccidsB  agree,  and  by  which 
they  may  be  distinguished  from  other  insects  belonging  to  the  Homoptera,. 
are  the  following:  The  females  never  possess  wings;  the  males  are  winged 
in  the  adult  state;  but  unlike  other  homopterous  insects,  possess  only  a 
single  pair  of  wings,  the  second  pair  being  represented  by  a  pair  of  small 
club-like  organs  called  halteres,  each  usually  furnished  with  a  bristle,, 
which  in  all  the  species  that  I  have  studied  is  hooked  and  fits  into  a 
pocket  on  the  anterior  wing  of  the  same  side.  The  male,  in  the  adult 
state,  has  no  organs  for  procuring  food,  the  mouth  parts  disappearing 
during  the  metamorphoses  of  the  insect,  and  a  second  pair  of  eyes  appear- 
ing in  their  place. 

The  strange  forms  assumed  by  certain  species  of  bark-lice  has  led  to- 
their  being  mistaken  for  very  different  organisms.  Thus  the  adult  females 
of  a  species  of  a  genus  of  bark-lice  (Kermes)  common  on  oaks  in  varioua 
parts  of  the  world,  have  been  commonly  mistaken  for  galls.  The  gall-like^ 
objects  on  the  twig  of  oaks  are  the  females;  the  immatured  males  are 
very  different  in  form,  and  are  represented  on  the  leaves.  The  resem- 
blance to  galls  is  shared  somewhat  by  certain  genera  of  this  family.  In 
fact,  the  family  is  termed  by  the  French  Gallinsectes  on  account  of  this- 
resemblance. 

There  is  a  remarkable  species  belonging  to  this  family  found  in  the- 
West  Indies,  in  the  furrows  of  land  newly  turned  up,  which  from  its. 
resemblance  to  a  pearl  is  known  as  the  ground  pearl,  and  is  frequently 
sent  to  Europe  in  collections  of  shells  under  that  name.  It  is  stated  by 
Guilding,  who  first  described  this  insect  under  the  name  of  Margarodes 
formicarium,  that  it  occurs  in  the  Bahamas,  and  is  strung  into  necklaces 
and  ornamental  purses  by  the  ladies.  It  was  believed  by  Guilding  that 
the  ground  pearls  were  parasitic  on  the  ants,  in  and  near  the  nests  of 
which  they  were  found.  I  think,  however,  that  it  is  more  probable  that 
the  so  called  pearls  derive  their  nourishment  from  the  roots  of  plants  in 
the  soil,  and  tnat  they,  instead  of  destroying  ants,  furnish  them  with  food 
in  the  form  of  an  excretion,  as  many  other  species  of  Coccidae  are  known 
to  do. 

The  habit  of  excreting  a  sweet  fluid,  which  many  species  possess^ 
together  with  the  strange  forms  of  the  insects,  has  led  to  some  strange 
mistakes.  Thus  one  species  which  occurs  on  pine  was  at  first  taken  for  a 
nectar-secreting  gland. 
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DIVISION  OP  THE  COCCID-ffi  INTO  SUBFAMILIES. 

Owing  to  the  great  diversity  of  form  and  structure  among  the  species 
belonging  to  this  family,  they  may  be  grouped  into  several  subfamilies;  and 
such  a  grouping  is  necessary  before  generalizations  can  be  made  respect- 
ing the  habits  and  metamorphoses  of  the  various  species.  Signoret  in  his 
monograph  of  this  family  divides  it  into  four  sections.  We  believe  that 
each  of  these  sections  should  rank  as  a  subfamily,  and  will  so  consider 
them.    They  afe  characterized  as  follows: 

1.  DiASPiNiE. — This  subfamily  includes  all  the  species  of  Coccidse  cov- 
ered by  a  scale  composed  in  part  of  molted  skins  and  partly  of  a  secretion 
of  the  insect. 

Examples, — ^The  oyster  shell  bark-louse,  of  the  apple  {Mytilaspu  porno- 
rum) ,  the  red  scale  of  the  orange  {Aspidiotus  aurantii) ,  and  Glover's  orange 
scale  {Mytilaspia  Oloverii). 

2.  BRACHYSCELiNiE. — ^This  subfamily  includes  certain  species  of  Cbcci- 
dflB  which  live  in  galls.  All  the  described  species  are  Australian.  Con- 
sequently this  subfamily  will  not  receive  further  notice  in  this  report. 

3.  LECANiNiE — The  original  characters  of  this  subfamily  as  given  by 
Signoret  are  as  follows:  Species  either  naked  or  inclosed,  or  simply  cov- 
ered with  waxy  calcareous  or  filamentarv  material;  most  of  the  females 
after  impregnation  taking  on  a  different  lorm,  and,  once  fixed,  remaining 
BO  for  the  rest  of  their  lives,  although  while  young  they  retain  the  power  of 
moving  under  certain  circumstances. 

4.  CocciNiE. — Signoret  originally  gave  the  characters  of  the  Cocoinfle  as 
follows:  Females  keeping  the  form  of  the  body  with  the  segments  distinct 
until  the  end,  and  also  retaining  the  power  of  motion;  they  are  naked  or 
covered  more  or  less  with  a  waxy  whitish  excretion,  filamentary,  and  more 
or  less  spumous. 

These  characters  were  afterwards  found  to  be  insuflScient  to  separate  the 
two  groups  as  the  genus  Kermes^  which,  from  the  study  of  the  young  larva, 
belongs  evidently  to  the  CoccinaB,  is  fixed  and  covered  with  a  hard  horny 
substance,  hiding  the  segmentation  and  giving  it  precisely  the  appearance 
of  a  Lecanium.  Signoret,  therefore,  substituted  the  following  characters: 
Lower  lip  I-jointed  in  the  Lecaninae,  multiarticulate  in  the  Coccinae;  anal 
plates  present  in  the  Lecaninee,  absent  in  the  Coccinee;  anal  extremity  with 
the  Coccinae  divided  into  two  lobes,  each  furnished  with  a  long  bristle. 

Examples  of  Lecaninas. — The  black  scale  of  California  (Lecanium  oleXy 
Bernard),  the  maple  bark  louse  {Ptdvinaria  innum^rabilis^  Rath  von),  the 
lac  insect  {Carteria  lacca,  Ker.). 

Examples  of  Coccinaae. — The  mealy  bugs  (Dactylopius) ,  the  cochineal 
insect  {Coccus  cacti, Linn,). 

METAMORPHOSES  OF  THE    COCCIDM. 

The  changes  through  which  a  scale  insect  passes  in  the  course  of  its 
development  are  very  remarkable.  But  as  the  metamorphoses  and  habits 
of  each  division  of  the  family  are  somewhat  peculiar,  it  is  necessary  to  con- 
sider each  subfamily  by  itself.  We  will  discuss,  in  this  place,  only  the 
first  subfamily. 

1.  The  DiASPiNiE. — The  newly  hatched  scale  insect  is  oval  in  outline, 
much  flattened,  furnished  with  six  legs,  a  pair  of  antennae,  and  an  appa- 
ratus for  sucking  the  juices  from  plants.  At  this  stage  of  its  existence  it 
is  very  small,  a  mere  speck,  which  the  untrained  eye  could  only  with  diffi- 
culty detect.    By  means  of  a  lens,  however,  these  minute  creatures  can  be 


158  REPORT   OF   STATE   BOARD   OF   HORTICULTURE. 

seen  crawling  in  all  directions  over  the  leaves  or  bark  of  an  infested  tree. 
After  wandering  for  a  time,  tisually  but  a  few  hours,  or  even  less,  the  young 
scale  insect  settles  on  some  part  of  the  plant,  inserts  its  beak,  and,  drawing 
its  nourishment  from  the  plant,  begins  its  growth  at  the  expense  of  its  host. 
In  a  short  time  there  begins  to  exude  from  the  body  of  the  larva  fine  threads 
of  wax,  which  are  cottony  in  appearance.  The  excretion  of  this  wax  con- 
tinues until  the  insect  is  completely  covered  by  it.  The  rate  at  which  this 
excretion  is  produced  varies  greatly.  Thus,  larva  of  the  red  scale  of  Flor- 
ida {Aapidiotus  ficus)^  which  were  only  one  day  old,  were  found  to  be  com- 
pletely covered  Dy  the  cottony  mass  which  they  had  excreted,  while  the 
larvae  of  Glover's  scale  {Mytilaspia  Gloverii)  did  not  become  entirely  cov- 
ered until  they  were  six  days  old.  Sooner  or  later  the  larva  begins  to 
excrete  a  pellicle,  which,  although  very  thin,  is  dense  and  firm  in  texture. 
The  mass  of  cottony  fibers  either  melts  or  is  blown  away,  or,  as  in  certain 
species  of  Aspidiotus,  a  jjortion  remains  as  a  white  dot  or  ring  on  the  center 
of  the  scale.  After  a  period,  which,  in  several  species  that  we  have  studied, 
is  about  one  half  of  the  time  from  the  hatching  of  the  larva  to  the  emerg- 
ing of  the  male,  or  one  third  of  the  time  from  the  birth  of  the  female  to 
the  date  at  which  she  begins  ovipositing,  the  larva  sheds  its  skin.  In  some 
flpecies  this  does  not  take  place  until  after  the  beginning  of  the  formation 
of  the  permanent  scale,  and  in  such  cases  the  molted  skin  adheres  to  the 
inner  surface  of  the  scale,  and  cannot  be  seen  while  it  is  in  its  normal  posi- 
tion on  the  plant.  This  is  true  of  many  species  belonging  to  the  genus 
Aspidiotus  (A,  ficm,  A.  dtri,  A,  pemidoaus^  and  others).  In  these  species 
the  position  of  the  exuviae  is  indicated  by  a  nipple-like  prominence,  often 
marked  by  a  white  ring  or  dot,  which  is  the  remains  of  the  cottony  mass 
first  excreted.  In  other  species  the  molt  takes  place  before  the  beginning 
of  the  excretion  of  the  permanent  scale.  In  these  the  larva  skin  is  plainljr 
visible  either  upon  the  surface  of  the  scale,  as  in  certain  species  of  Aspidi- 
otus {A,  nem),  and  in  Diaspis,  or  at  one  extremity,  as  in  Mytilaspis.  Some- 
times, however,  the  larval  skin  is  covered  by  a  delicate  transparent  layer, 
which,  I  think,  is  the  melted  or  compacted  remains  of  the  cottony  mass 
excreted  by  the  young  larva. 

This  change  which  the  larva  undergoes  at  this  molt  is  a  very  remark- 
able one,  appearing  to  be  a  retrogression  instead  of  an  advancement  to  a 
more  highly  organized  form,  as  is  the  rule  in  the  development  of  animals. 
With  the  skin  are  shed  the  legs  and  antennae.  The  young  scale  insect 
thus  becomes  a  degraded  grub-like  creature  without  organs  of  locomotion. 
The  mouth  parts  remain,  however,  in  a  highly  developed  state,  and  are 
well  fitted  to  perform  their  functions.  This  apparatus  is  not  the  least 
remarkable  thing  in  the  structure  of  these  insects.  It  is  terminated  by  a 
thread-like  organ,  which  is  frequently  much  longer  than  the  body  of  the 
insect,  and  is  composed  of  four  delicate  hair-like  bristles.  By  means  of 
this  organ  the  insect  is  firmly  attached  to  the  plant,  and  draws  its  nour- 
ishment therefrom.     From  this  stage  the  development  of  the  sexes  difiers. 

The  second  and  last  molt  of  the  female  takes  place,  in  those  species 
which  we  have  studied  most  carefully,  when  she  is  about  twice  as  old  as 
when  the  first  molt  occurred.  The  change  in  appearance  at  this  molt  pre- 
sents nothing  remarkable.  The  second  cast  skin  is  joined  to  the  first,  and 
with  it  forms  a  part  of  the  scale  which  covers  the  body  of  the  insect.  Some- 
times, as  in  the  genus  Forinia,  this  molted  skin  is  very  large,  and  consti- 
tutes the  greater  part  of  the  scale;  but  more  commonly  the  exuviae  form 
but  a  small  proportion  of  the  scale,  the  greater  part  of  it  being  excreted 
subsequently  to  the  second  molt.  Soon  after  the  second  molt  of  tne  females 
takes  place  the  adult  males  emerge,  and  doubtless  the  impregnation  of  the 
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females  occurs  at  once.  After  this  the  body  of  the  female  increases  in  size, 
becoming  distended  with  eggs.  The  ovi  position  takes  place  gradually, 
and  in  those  species  that  we  have  studied  begins  when  the  female  is  about 
three  times  as  old  as  when  the  first  molt  occurred.  In  other  words,  the 
three  intervals  between  the  birth  of  the  female  and  the  first  molt,  between 
the  latter  and  the  second  molt,  and  between  this  and  the  beginning  of  ovi- 
position,  are  about  equal.  The  eggs  are  deposited  beneath  the  scale,  the 
body  of  the  female  gradually  shrinking,  and  thus  making  room  for  them. 
Some  species,  however,  are  viviparous. 

The  male  scale  insect,  during  the  early  part  of  its  larval  life,  is  indis- 
tinguishable from  the  female.  The  first  molt  occurs  at  the  same  time  and 
is  accompanied  by  a  similar  change,  the  male  larva  like  the  female  losing 
its  legs  and  antennae.  The  second  molt  is  also  synchronous  with  the  sec- 
ond molt  of  the  female;  but  here  the  similarity  in  form  between  the  two 
sexes  ceases.  Even  before  this  molt  takes  place  there  may  be  observed  the 
formation  of  rudimentary  limbs  beneath  the  transparent,  memberless  skin 
of  the  larva;  and  after  this  skin  is  shed,  the  male,  now  in  the  pupa  state, 
difiers  remarkably  from  the  female.  The  male  pupa  has  long  antennae, 
and  its  legs  and  wings,  although  in  a  rudimentary  state,  are  very  large. 
The  duration  of  the  pupa  state  in  those  species  which  we  have  bred,  is 
short — but  a  few  days;  and  then  after  the  third  casting  of  the  skin  the 
adult  male  appears.  The  anterior  wings,  though  very  delicate,  are  large, 
and  enable  the  male  to  fly  readily.  The  posterior  wings  are  represented 
only  by  a  pair  of  halteres.  These  insects  resemble  in  this  respect  the  flies, 
gnats,  and  other  insects  belonging  to  the  order  Diptera,  or  two-winged 
insects.  The  posterior  end  of  the  body  is  furnished  with  a  style  which  is 
sometimes  nearly  as  long  as  the  remainder  of  the  body,  and  is  the  exter- 
nal organ  of  reproduction. 

EXPLANATION   OF  CHARACTERS  USED  IN  CLASSIFICATION   OF  THE   COCCIDiE. 

Many  members  of  this  family  differ  so  greatly  from  the  ordinary  forms 
of  insects  that,  in  classifying  them,  it  becomes  necessary  to  use  characters 
peculiar  to  them.  This  is  especially  true  of  the  subfamily  Diaspinse,  where 
the  scale  and  the  last  segment  of  the  female  present  nearly  all  of  the  tangi- 
ble specific  characters.  Much  stress  has  been  laid  by  certain  writers  upon 
the  characters  presented  by  the  male.  But,  although  we  have  done  pur 
best,  we  have  found  little  in  this  sex  that  is  of  value  for  separating  closely 
allied  species,  that  can  be  put  into  words.  We  have  bred  the  males  in 
much  greater  numbers,  both  of  species  and  of  specimens,  than  has  ever 
been  done  before  by  a  single  student.  These  have  been  figured  very  care- 
fully, the  drawings  being  made  on  a  large  scale,  and  reduced  by  photog- 
raphy. Great  care  has  been  taken  to  represent  accurately  the  shape  and 
relative  size  of  the  diflierent  parts  of  the  body.  The  results  of  our  labor  in 
this  direction  are  given  with  the  hope  that  in  the  future  they  may  be  found 
of  more  value  than  appears  to  us  now.  The  disappointment  which  we  have 
experienced  in  the  study  of  the  males  has  been  relieved  by  the  success 
which  has  attended  our  study  of  the  margin  of  the  last  segment  of  the 
females  of  the  Diaspinse.  Here  we  have  found  a  set  of  characters  which 
have  received  almost  no  attention  heretofore,  but  which  are  almost  the 
only  ones  which  can  be  relied  upon  for  separating  closely  allied  forms. 

Scale. — The  term  scale  is  applied  to  the  thin  pellicle  which  covers  the 
dorsal  surface  of  the  bodies  of  all  the  Diaspinse.  It  is  composed  in  part  of 
molted  skins,  of  which  two  are  attached  to  the  scale  of  the  female,  and  one 
to  that  of  the  male;  these  are  termed  the  eocuvias.    There  is  also  a  layer 
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composed  of  excretion,  and,  in  some  cases  at  least,  of  the  ventral  half  of 
the  molted  skins  between  the  body  of  the  insect  and  the  bark  of  the  plant 
upon  which  it  is.  This  layer  varies  greatly  in  thickness,  and  presents  in 
some  instances  specific  characters.  I  do  not  find  that  it  has  been  noticed 
by  authors.    In  the  descriptions  of  species  I  have  termed  it  the  ventral  scale. 

Last  Abdominal  Segment. — As  stated  under  the  head  of  Metamorpkoses, 
the  members  of  the  subfamily  Diaspinse  undergo  a  remarkable  change  at 
the  time  of  the  first  molt,  losing  their  legs  and  antennae,  and  thus  becoming 
apparently  less  highly  organized  than  in  the  larval  state.  At  the  same 
time  the  last  abdominal  segment  assumes  a  remarkable  form,  becoming 
flattened  and  fringed  with  numerous  appendages.  In  the  male  this  char- 
acter is  transient,  the  form  of  this  segment  changing  gradually,  previous 
to  the  second  molt,  to  that  which  it  bears  in  the  pupa  state.  In  the  female, 
however,  this  segment  becomes  hardened,  apparently,  by  the  deposition  of 
chitine,  and  the  peculiar  form  is  preserved  throughout  the  remainder  of 
the  insect's  life.  In  fact,  so  completely  are  these  parts  chitinized  that  their 
peculiar  forms  are  preserved  even  after  the  insect  is  dead  and  the  remain- 
der of  its  body  is  so  shriveled  as  to  be  unrecognizable.* 

The  very  careful  study  which  we  have  made  of  this  segment  and  its 
appendages,  embracing  an  examination  of  several  thousand  mounted  spec- 
imens, has  demonstrated  that  the  characteristics  here  presented  are  very 
constant  within  the  limits  of  each  of  the  species  which  we  have  investi- 
gated. In  fact  they  are  the  only  distinctions  upon  which  we  have  been  able 
to  place  implicit  confidence  in  separating  closely  allied  forms.  I  have 
therefore  given  considerable  space  in  the  description  of  species,  to  these 
characteristics.  In  each  case  the  description  has  been  based  upon  a  study 
of  the  adult  female. 

Upon  the  dorsal  surface  of  the  segment  are  usually  several  lines  of  holes 
which  are  the  openings  of  glands  which  excrete  a  part  at  least  of  the  sub- 
stance of  which  the  scale  is  composed.  I  have  studied  specimens  in 
which  there  was  a  thread  of  excretion  extending  from  each  of  these  open- 
ings to  the  scale.  Although  these  openings  are  very  prominent,  I  have  failed 
to  find  that  they  present  specific  character,  and  so  have  made  no  use  of 
them  in  classification,  and  have  figured  them  in  but  few  instances.  In 
the  more  transparent  species  they  are  easily  seen  through  the  body  when 
examining  it  from  the  ventral  side,  and  unless  a  good  microscope  is  used, 
the  openings  of  the  two  surfaces  will  be  confused.  Near  the  center  of  the 
ventral  surface  of  this  segment  is  the  vaginal  opening,  which  is  large,  and 
which  is  represented  in  nearly  all  of  our  drawings  of  this  segment. 

In  most  species  there  is  a  greater  or  less  number  of  peculiar  openings 
arranged  in  groups  around  the  vaginal  orifice.  These  are  termed  spinne- 
rets {filieres)  by  Signoret,  a  term  which  is  also  applied  to  various  other 
openings,  tubes,  and  tubular  spines  which  occur  on  this  and  other  segments 
of  the  body,  and  which  are  supposed  to  be  openings  to  glands  which 
excrete  the  covering  of  these  insects.  The  pores  which  are  arranged  in 
groups  about  the  vaginal  opening  differ  remarkably  from  others  in  being 
compound,  each  spinneret  being  a  circular  plate  perforated  by  several 
small  openings. 

The  presence  or  absence  of  these  spinnerets,  the  number  of  them  in  each 
group,  and  the  number  of  groups,  are  characters  of  some  value  in  classifi- 
cation. They  cannot,  however,  be  relied  upon  implicitly.  The  number  of 
spinnerets  in  each  group  varies  more  or  less  in  every  species,  and  even 

*  In  one  instance  I  removed  from  under  their  scales  the  dried  bodies  of  scale  insects 
which  had  been  in  a  collection  for  twenty-five  j'-ears,  and  found  that  the  characters  pre- 
sented by  this  segment  were  perfectly  preserved. 
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upon  the  two  sides  of  the  body  of  the  same  individual.  But  as  this  varia- 
tion is  usually  quite  limited,  it  does  not  render  this  character  valueless. 
In  most  species  the  number  of  the  groups  of  these  spinnerets  is  either  four 
or  five.  When  they  are  five,  one  is  situated  cephalad  of  the  vaginal  open- 
ing, and  two  on  each  side  of  it.  These  groups  I  have  designated  as  the 
anterior,  anterior-lateral,  and  posterior-lateral,  respectively.  When  there 
are  only  four  groups,  it  is  the  anterior  one  that  is  wanting.  Other  forms 
of  grouping  of  the  spinnerets  exist  and  will  be  described  in  the  descrip- 
tions of  the  species  in  which  they  occur.  On  the  posterior  margin  of  the 
segment  are  situated  numerous  appendages,  of  which  three  forms  may  be 
distinguished;  these  I  have  termea  lobes,  spines,  and  plates. 

The  lobes  are  usually  the  most  conspicuous  of  the  appendages  of  this 
segment.  They  appear  to  be  inserted  in  a  groove  between  the  posterior 
edges  of  the  upper  and  lower  surfaces  of  this  segment.  But  in  two  species 
which  I  have  sncceeded  in  dissecting  {A.  ohacurua^  and  an  undescribed 
species),  I  found  each  lobe  to  consist  of  a  prolongation  of  the  margins  of 
the  dorsal  and  of  the  ventral  walls  of  the  segment;  these  prolongations 
being  much  thickened  and  joined  at  their  distal  extremities.  This  thick- 
ening of  the  body  wall  extends  anteriorly  for  a  short  distance  upon  both 
the  dorsal  and  ventral  sides  of  the  body,  but  chiefly  upon  the  former. 
The  number  of  these  lobes  varies  from  one  to  four  pairs. 

In  some  species  a  part  of  the  lateral  margin  of  the  segment  appears  to 
be  of  the  same  structure  as  the  lobes. 

In  certain  species  thickenings  of  the  body  wall  occur  near  the  prolonga- 
tions of  the  lobes,  but  more  or  less  distinct  from  them.  In  each  of  the 
species  which  1  have  dissected  these  thickenings  are  on  the  dorsal  side  of 
the  body;  this  point  can  be  determined  only  by  splitting  the  specimen  and 
studying  the  dorsal  and  ventral  halves  of  the  body  separately.  In  an 
unmutilated  specimen  the  thickenings  of  the  body  will  appear  like  organs 
within  the  body.  The  number,  size,  and  position  of  these  thickenings 
afford  good  specific  characters. 

In  certain  species  the  posterior  margin  of  the  segment  is  incised  two  or 
three  times  (usually  twice)  on  each  side  of  the  meson.  These  incisions, 
and  the  edges  of  them,  which  are  usually  thickened,  afford  characters  of 
importance.  As  with  the  thickenings  described  above,  it  is  difficult  to 
determine  from  an  unmutilated  specimen  upon  which  surface  these  incis- 
ions are.  They  are  represented  in  all  of  our  drawings  as  they  appear 
when  seen  from  the  ventral  side. 

The  sjnTies  are  situated  near  the  posterior  margin  of  the  segment.  There 
are  usually  two,  one  on  the  dorsal  surface,  and  one  on  the  ventral  surface, 
associated  with  each  of  the  lobes.  Others  are  situated  at  various  intervals 
between  the  lobes  and  the  penultimate  segment.  In  many  instances  these 
spines  appear  to  be  tubular,  and  I  have  repeatedly  seen  what  appeared  to 
be  threads  extending  from  them;  hence,  they  may  be  spinnerets. 

In  the  descriptions  the  lobes  and  spines  are  numbered,  beginning  at  the 
meson;  the  corresponding  lobes  of  each  side  of  the  body  bearing  the  same 
numbers.  They  are  thus  considered  in  pairs,  as  are  the  legs  and  wings  of 
other  insects,  excepting  that  in  numbering  the  lobes  and  spines  the  num- 
bers increase  cephalad  instead  of  caudad. 

Under  the  head  of  plates  I  have  classed  all  the  remaining  appendages 
which  fringe  this  segment.  They  are  usually  long,  flattened,  ana  more  or 
less  notched  or  toothed.  Sometimes,  however,  they  are  hair-like  or  spine- 
like. This  is  especially  the  case  on  the  side  of  the  segment;  here,  too,  the 
form  and  number  are  not  so  constant  as  it  is  between  the  lobes.  When 
studying  the  ventral  surface  of  this  segment,  a  clear  spot  on  the  middle 
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line  of  the  body  is  usually  visible.  This  is  the  anal  opening^  and  is  really 
on  the  dorsal  surface  of  the  segment;  its  apparent  position  is  represented 
in  the  figures,  and,  as  will  be  readily  seen,  varies  greatly  in  different  species. 
There  are  many  other  openings  and  appendages  of  this  segment,  which 
we  have  not  represented  in  our  figures,  as  no  use  has  been  made  of  them 
in  classification,  and  the  representation  of  them  would  only  tend  to  confuse 
the  illustrations. 

TERMS   DENOTING    POSITION  OR  DIRECTION   OF   ORGANS. 

The  use  of  the  terms  upper,  inner,  outer,  before,  behind,  and  similar 
expressions  in  the  technical  descriptions  of  animals,  or  of  their  parts,  has 
led  to  so  much  confusion  that  there  is  a  strong  movement  on  the  part  of 
the  leading  zoologists  in  favor  of  a  more  exact  anatomical  nomenclature. 
Although  many  of  the  terms  proposed  may  never  be  adopted,  others,  which 
are  obviously  appropriate,  definite,  and  concise,  are  rapidly  coming  into 
use.  A  few  terms  oi  this  class  are  introduced  into  this  report.  The  posi- 
tion and  direction  of  all  parts  and  organs  are  referred  to  an  imaginary 
plane  dividing  the  body  into  approximately  equal  right  and  left  halves. 
This  middle  plane,  or  any  line  contained  therein,  is  designated  as  the 
meson.  The  corresponding  adjective  is  mesal^  and  the  adverb  mesad.  In 
combination  meson  becomes  meso.  The  well  known  adjectives  dorsal, 
ventral,  dextral,sinistral,  lateral,  proximal,  distal,  cephalic,  and  caudal  are 
used  in  preference  to  less  definite  terms,  as  are  also  the  corresponding,  but 
less  familiar  forms,  dorsad,  ventrad,  etc. 

USEFUL  PRODUCTS  OF  THE  COCCID^. 

Although  the  occasion  for  this  report  is  the  great  injury  to  agriculture 
caused  by  certain  species  of  scale  or  bark-lice,  it  should  be  borne  in  mind 
that  there  are  insects  belonging  to  this  family  which  are  beneficial  to  man. 
In  some  instances  these  insects  or  their  products  have  been  of  great  com- 
mercial importance,  especially  in  ancient  times,  and  to  this  date  the  prod- 
ucts of  certain  species  are  used  extensively. 

The  dye-stuff  known  as  kermes,  or  Oranum  tinctorium^  is  made  from 
the  dried  bodies  of  the  females  of  Coccus  'iMcis  of  Linnaeus,  a  species  of 
bark-louse  which  lives  upon  a  small  evergreen  oak  {Querciis  coccifera)^  a 
tree  which  is  native  of  Asia  and  the  countries  bordering  on  the  Mediterra- 
nean. This  dye  has  been  in  use  ever  since  the  time  of  Moses,  and  Pliny 
states  that  the  inhabitants  of  Iberia  paid  to  the  Romans  half  their  tribute 
in  kermes.  The  use  of  this  dye  has,  however,  been  superseded  to  a  great 
extent  by  cochineal,  which  gives  colors  of  much  greater  brilliancy.  Cochi- 
neal is  also  an  insect  belonging  to  this  family;  it  is  the  Coccus  cacti  of 
authors,  and  is  a  native  of  Mexico.  It  feeds  upon  various  species  of  the 
Cactacese,  more  especially  Opuntia  cocdnUifera.  Although  this  insect  is  a 
Mexican  species,  it  is  now  cultivated  in  India,  Spain,  and  other  countries, 
and  I  have  received  living  specimens  which  were  collected  upon  a  wild  cactus 
near  Femandina,  Fla.  The  dye-stuff  consists  of  the  female  insects,  which, 
when  matured,  are  brushed  off  the  plants,  killed,  and  dried.  The  entire 
insect  is  used.  From  cochineal,  lake  and  carmine  are  also  prepared. 
Cochineal  is  now  being  superseded  by  aniline  dyes,  which  are  made  from 
coal  tar. 

The  scarlet  grain  of  Poland  {Porphyrophora  polonica)  is  still  another 
bark-louse  which  has  been  used  to  a  considerable  extent  as  a  dye-stuff. 
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The  stick  lac  of  commerce,  from  which  shell-lac,  or  shellac,  is  prepared^ 
is  a  resinous  substance  excreted  by  a  bark-louse  known  as  Coccus  lacca 
(^Carteria  lacca,  Ker.),  which  lives  upon  the  young  branches  of  several  trop- 
ical trees,  especially  Ficus  indica,  F.  religiosa,  and  Croton  lacciferum.  And 
the  coloring  agent  known  as  lac  dye  is  also  prepared  from  stick  lac. 

Another  true  lac  insect  occurs  in  Arizona  upon  the  stems  and  branches 
of  Larrea  inexicana.  Judging  from  the  specimens  in  the  museum  of  this 
department,  the  lac  occurs  on  this  plant  in  sufficient  quantity  to  be  of 
economic  importance. 

A  bark-louse,  which  was  described  under  the  name  of  Coccus  manniparns^ 
{Gossyparia  maniparus,  Sign.)  "  is  found  upon  Tamariz  mannifera,  Shr.,  a 
large  tree  growing  upon  Mount  Sinai,  the  young  shoots  of  which  are  covered 
with  the  females,  which,  puncturing  them  with  their  proboscis,  cause  them 
to  discharge  a  great  quantity  of  a  gummy  secretion,  which  quickly  hardens 
and  drops  from  the  tree,  when  it  is  collected  by  the  natives,  who  regard  it 
as  the  real  manna  of  the  Israelites.'^ — Westwood. 

China  wax  is  another  substance  for  which  we  are  indebted  to  this  family. 
It  is  the  excretion  of  an  insect  known  as  Pe-la  {Ericems  pe-la,  Westwood). 
In  fact,  many  species  of  this  family  excrete  wax  in  considerable  quantities. 
I  have  found  three  species  in  this  country  which,  if  they  can  be  easily  cul- 
tivated, produce  wax  in  sufficient  quantities  to  be  of  economic  importance. 


RED  ORANGE   SCALE. 

Aspidiotus  aurantii,  Maskell. 


Figure  40. 

[A  circular  scale,  known  by  the  popular  name  of  "  Red  Scale,"  on  account  of  the  color 
of  its  shell.  It  infests  citrus  trees  principally,  (lb)  The  female  scale — enlarged.  (Ic) 
The  male  scale — enlarged.    (1)  Infested  twig,  showing  the  scales  on  the  leaf  and  branch.] 

Scale  of  Female. — This  scale  resembles  that  of  Aspidiotiis  ficus  in  shape, 
size,  and  the  presence  of  the  nipple-like  prominence,  which  indicates  the 
position  of  the  first  larval  skin;  but  it  can  be  readily  distinguished  from 
the  scale  of  that  species  as  follows:  It  is  light  gray,  and  quite  translucent; 
ts  apparent  color  depending  on  the  color  of  the  insect  beneath,  and  var\'- 
ing  from  a  light  greenish  yellow  to  a  bright  reddish  brown;  the  central 
third  (that  part  which  covers  the  second  skin)  is  as  dark  and  usually 
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darker  than  the  remainder  of  the  scale;  and  when  the  female  is  fully 
grown  the  peculiar  reniform  body  is  discernible  through  the  scale,  causing 
the  darker  part  of  the  outer  two  thirds  of  the  scale  to  appear  as  a  broken 
ring. 

Female. — ^The  female  is  light  yellow  in  color  in  the  adolescent  stages, 
becoming  brownish  as  it  reaches  maturity.  When  fully  developed  the 
thorax  extends  backward  in  a  large  rounded  lobe  on  eacH  side,  projecting 
beyond  the  extremity  of  the  abdomen,  and  giving  the  body  a  reniform 
shape;    The  last  abdominal  segments  presents  the  following  characters: 

I  have  been  unable  to  detect  the  presence  of  the  groups  of  apinnereta, 
although  I  have  examined  many  specimens  prepared  in  various  ways. 

There  are  three  or  four  pairs  of  well  developed  lobes.  The  lobes  of  the 
first  pair  are  abruptly  narrowed  at  about  half  their  length;  the  notch  on 
the  mesal  margin  is  often  nearer  the  distal  end  of  the  lobe  than  that  of 
the  lateral  margin.  The  lobes  of  the  second  and  third  pairs  are  abruptly 
narrowed  at  half  their  length  on  the  lateral  margin,  and  often  bear  a  notch 
on  the  median  margin  near  the  distal  end.  Laterad  of  the  most  lateral 
plate  is  a  triangular  lobe  of  the  margin  of  the  segment,  which  is  serrate. 

The  plates  are  all  deeply  fringed,  those  between  the  first  pair  of  lobes  on 
their  distal  margin,  the  others  on  their  lateral  margins.  They  are  all 
well  developed,  exceeding  the  lobes  in  length,  and  are  situated  as  follows: 
Two  between  the  first  pair  of  lobes,  two  between  the  first  and  second  lobes 
of  each  side,  two  between  the  second  and  third  lobes,  and  three  between 
the  third  lobe  and  the  lobe  of  the  margin  of  the  body.  The  first  plate 
laterad  of  the  second  lobe,  and  three  plates  laterad  of  the  third  lobe  are 
each  deeply  bifurcated,  and  each  bifurcation  is  fringed  on  the  lateral 
margin. 

On  the  ventral  surface  there  is  a  spine  near  the  base  of  the  lateral  margin 
of  each  of  the  four  lobes  except  the  first;  there  are  also  about  three  small 
slender  spines  on  the  margin  of  the  body  near  the  penultimate  segment. 
On  the  dorsal  surface  there  is  a  spine  with  each  lobe.  The  first  spine  is 
very  slender  and  inconspicuous,  but  as  long  as  the  lobe;  it  is  situated  at 
the  base  of  the  lateral  margin  of  the  lobe  in  such  a  manner  that  it  can  be 
moved  either  above  or  below  the  lobe.  Each  of  the  other  spines  is  situated 
near  the  middle  of  the  base  of  the  lobe  it  accompanies. 

Egg. — I  have  not  seen  the  eggs  of  this  species,  excepting  those  taken 
from  the  body  of  the  female.  And  as  I  have  repeatedly  found  young  larvee 
under  the  scales,  I  am  led  to  believe  that  the  species  is  viviparous. 

Scale  of  Male. — ^The  scale  of  the  male  resembles  that  of  the  female, 
excepting  that  it  is  only  one  fourth  as  large;  the  posterior  side  is  prolonged 
into  a  flap,  which  is  quite  thin,  and  the  part  which  covers  the  larval  skin 
is  often  lighter  than  the  remainder  of  the  scale. 

Male. — The  male  is  light  yellow,  with  the  thoracic  band  brown,  and  the 
eyes  purplish  black. 

Habitat. — I  have  observed  this  species  in  several  groves  at  San  Gabriel 
and  Los  Angeles.  At  the  first  named  place,  where  it  is  very  abundant,  it 
is  said  to  have  first  appeared  on  a  budded  orange  tree  which  was  purchased 
at  one  of  the  hothouses  in  San  Francisco.  At  Los  Angeles  it  appears  to 
have  spread  from  six  lemon  trees  which  were  brought  from  Australia. 
At  first  I  considered  this  an  undescribed  species,  as  I  could  find  no 
description  of  it  either  in  American  or  European  entomological  publica- 
tions. I  therefore  described  it  in  the  "  Canadian  Entomologist"  under  the 
name  of  Asvidiotus  citri.  Afterward  I  obtained  copies  of  tlie  papers  "  On 
some  Cocciaae  in  New  Zealand,"  by  W.  M.  Maskell,  published  in  the  trans- 
actions and  proceedings  of  the  New  Zealand  Institute,  and  found  that  he 
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had  described  an  insect  infesting  oranges  and  lemons  imported  into  New 
Zealand  from  Sydney,  which  was  either  identical  with  or  very  closely  allied 
to  the  red  scale  of  California.  I  at  once  sent  to  Mr.  Maskell  for  specimens 
of  the  species  described  by  him.  These  have  just  been  received,  and 
prove  to  be  specifically  identical  with  those  infesting  citrus  trees  in  Cali- 
fornia. Thus  the  question  as  to  source  from  which  we  derived  this  pest  is 
settled  beyond  a  doubt.  It  infests  the  trunk,  limbs,  leaves,  and  fruit.  The 
infested  leaves  turn  yellow,  and  when  badly  infested  they  drop  from  the 
tree.  This  species  spread  quite  rapidly;  and  from  what  I  have  seen  of  it, 
I  believe  that  it  is  more  to  be  feared  than  any  other  scale  insect  infesting 
citrus  fruits  in  this  country. 

Specimens  of  this  insect  colonized  on  orange  trees  in  the  breeding  room 
of  the  department,  passed  through  their  entire  existence  in  a  little  more 
than  two  months;  hence,  it  is  probable  that  in  the  open  air  in  Southern 
California  there  are  at  least  five  generations  each  year,  and  possibly  six. 
The  mode  of  the  formation  of  the  scale  in  this  species  very  closely  resem- 
bles that  of  A,ficuSj  described  at  length  in  this  report.  The  ventral  scale, 
however,  reaches  a  greater  degree  of  development  in  A.  aurantii  than  in 
A.  ficvs.  At  first  it  consists  of  a  very  delicate  film  upon  the  leaf;  when 
the  second  molt  occurs  it  is  strengthened  by  the  ventral  half  of  the  cast 
skin,  the  skin  splitting  about  the  margin  of  the  insect,  the  dorsal  half 
adhering  to  the  dorsal  scale,  and  the  venttal  half  to  the  ventral  scale. 
Later,  after  the  impregnation  of  the  female,  the  ventral  scale  becomes 
firmly  attached  to  the  dorsal  scale  and  to  the  insect,  so  that  it  is  almost 
impossible  to  remove  an  adult  female  from  her  scale. 

Remedy. 

This  scale  insect  infests  citrus  trees  mostly,  and  as  they  must  be  treated 
in  the  summer,  when  the  trees  are  growing,  and  as  fruit  is  always  on  the 
trees,  the  remedy  must  be  such  as  will  not  injure  either. 

The  following  remedy  has  given  the  best  satisfaction: 

Rosin 20  pounds. 

Caustic  soda  (70  degrees) 8  pounds. 

Fish  oil 3  pounds. 

Petroleum 2  pounds. 

Water 100  gallons. 

Directions, — The  rosin,  caustic  soda,  and  fish  oil,  with  twenty  gallons  of 
water,  are  put  together  and  boiled  thoroughly  for  four  hours,  and  then  the 
petroleum  is  added,  and  the  whole  well  stirred.  This  compound  is  put 
while  hot  into  the  tank  to  which  the  pump  is  attached,  and  the  remaining 
eighty  gallons  of  warm  water  added.  The  mixture  must  be  stirred  in  the 
tank  while  spraying.  The  emulsion  becomes  perfect  and  flows  freely.  The 
petroleum  is  added  to  prevent  the  caustic  soda  from  burning  and  staining 
the  fruit.  If  the  ground  is  dry,  the  orchard  should  be  irrigated  before  or 
soon  after  spraying.  During  hot  weather  (80  degrees  to  90  degrees)  less 
caustic  soda  should  be  used,  otherwise  the  leaves  will  fall  ana  the  fruit 
drop  or  be  stained.  The  greatest  care  must  be  exercised  in  the  prepara- 
tion of  the  mixture,  as  in  this  lies  the  secret  of  success. 

Hydrocyanic  Acid  Gas, 

The  hydrocyanic  acid  gas  treatment  is  by  far  the  best  remedy  for  all 
kinds  of  scale  insects.  Experiments  have  been  carried  on  for  some  time 
with  very  satisfactory  results.    The  cost  of  application  had  deterred  its 
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use,  the  chemicals  being  quite  expensive.  Recently  a  new  process  in  the 
handling  of  the  chemicals  has  been  discovered,  which  reduces  the  cost  of 
application  on  medium  size  trees  to  about  6  cents  per  tree.  The  process  is 
very  simple  and  inexpensive.  The  generator  consists  of  an  earthen  or 
leaden  jar,  into  which  is  placed  three  ounces  of  water  by  measure;  to  this 
is  added  from  separate  vessels,  at  the  same  time,  one  and  one  half  ounces 
cyanide  of  potassium  by  weight,  and  one  and  one  half  ounces  sulphuric 
acid  by  measure.  A  piece  of  burlap  is  placed  over  the  generator,  the  object 
being  to  prevent  the  too  rapid  escape  of  the  gas  as  it  is  generated.  The 
tent  is  left  on  the  tree  fully  fifteen  minutes.  The  tent  must  be  perfectly 
opaque.  The  operations  conducted  at  night  have  been  the  most  success- 
ful, as  the  sun's  rays  must  be  excluded  to  insure  satisfactory  results. 

FLORIDA  RED   SCALE. 

AspidiotiLS  jkus^  Riley. 


Figure  41. 

[A  red  scale  insect  which  infests  citrus  trees  in  Florida,  settling  on  the  wood,  leaves, 
and  fruit  (2)  Leaves  infested  by  the  scales.  (2a)  The  female  scale— enlarged.  (25)  The 
male  scale— enlarged.] 

Scale  of  Female, — The  scale  of  the  female  is  circular,  with  the  exuviae 
nearly  central;  the  position  of  the  first  skin  is  indicated  by  a  nipple-like 
prominence,  which,  m  fresh  specimens,  is  white,  and  is  the  remains  of  a 
mass  of  cottony  excretion,  beneath  which  the  first  skin  is  shed.  The  part 
of  the  scale  covering  the  second  skin  is  light  reddish  brown ;  the  remainder 
of  the  scale  is  much  darker,  varjring  from  a  dark  reddish  brown  to  black, 
excepting  the  thin  part  of  the  margin,  which  is  gray.  When  fully  grown 
the  scale  measures  2  mm.  (.08  inch)  in  diameter.  In  some  specimens  the 
part  covering  the  exuviae  is  depressed,  and  when  the  scale  is  removed  from 
the  leaf  and  viewed  under  a  microscope  with  transmitted  light,  the  exuviae, 
which  are  bright  yellow,  show  through  this  part,  causing  it  to  appear  as 
described  by  Mr.  Ashmead. 

Female, — The  body  of  the  female  is  nearly  circular;  it  is  white,  marked 
with  irregular  yellow  spots.  The  last  segment  presents  the  following  char- 
acters : 
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There  are  four  groups  of  spinnerets;  the  anterior  laterals  consist  each  of 
about  eight,  and  the  posterior  laterals  of  about  four. 

There  are  three  pairs  of  well-developed  lobes.  The  first  and  second  lobes 
of  each  side  are  abruptly  narrowed  toward  their  posterior  extremities  on  the 
lateral  edges  at  about  one  half  their  length;  the  third  lobe  is  narrowed  by 
a  succession  of  notches  on  its  lateral  margin;  all  the  lobes  are  widened 
slightly  toward  their  bases  on  their  mesal  margins. 

The  lateral  margin  of  the  segment  appears  to  be  of  the  same  structure 
as  the  lobes;  it  is  serrate,  deeply  notched  two  or  three  times,  and  ends  pos- 
teriorly in  a  lobe. 

There  are  six  thickenings  of  the  body  wall  on  each  side  of  the  meson. 
These  are  linear,  oblong,  with  the  anterior  ends  rounded  and  slightly  ex- 
panded, and  are  more  or  less  nearly  parallel  with  the  meson.  One  arising 
from  the  mesal  margin  of  the  first  lobe  exceeds  it  a  little  in  length;  one 
from  the  lateral  margin  of  the  same  lobe  extends  nearly  to  the  anus;  one 
each  from  the  mesal  margins  of  the  second  and  third  lobes  are  about  twice 
the  length  of  the  lobes,  and  with  the  anterior  extremities  further  from  the 
meson  than  the  posterior;  one  from  a  point  about  midway  between  the 
second  and  third  lobes  extends  anteriorly  beyond  any  of  the  other  thick- 
enings; and,  finally,  one  from  the  lateral  margin  of  the  third  lobe  is  short, 
inconspicuous,  and  sometimes  wanting. 

Between  the  first  pair  of  lobes  are  two  wide,  ohlong  plates,  with  the  distal 
margin  of  each  deeply  fringed;  between  the  first  and  second  lobes  of  each 
side  are  two,  and  between  the  second  and  third  lobes  are  three  similar 
plates;  between  the  third  lobe  and  the  one  at  the  end  of  the  thickened  lat- 
eral margin  are  three  large  compound  plates,  each  consisting  of  two  long 
branches,  which  are  toothed  deeply  and  irregularly  on  their  lateral  edges. 

On  the  ventral  surface,  near  the  margin  of  the  segment,  are  situated  four 
pairs  of  spines,  there  being  a  spine  at  the  base  of  the  lateral  margin  of  each 
lobe,  including  the  lobe  of  the  thickened  margin  of  the  segment  described 
above.  On  the  dorsal  surface  there  are  only  three  pairs  of  spines,  none 
being  present  on  the  first  pair  of  lobes;  each  spine  is  situated  near  the 
middle  of  the  base  of  the  lobe  it  accompanies. 

Eggs. — The  eggs  are  pale  yellow. 

Scale  of  Male. — ^The  scale  of  the  male  is  about  one  fourth  as  large  as 
that  of  the  female;  the  posterior  side  is  prolonged  into  a  thin  flap,  which 
is  gray  in  color;  in  other  respects  the  scale  appears  like  that  of  the  female. 

Male. — ^The  male  is  light  orange  yellow  in  color,  with  the  thoracic  band 
dark  brown,  and  the  eyes  purplish  black.  It  very  closely  resembles  the 
males  of  A.  aurantii,  but  differs  from  that  species  in  being  a  smaller  insect, 
with  shorter  antennse,  longer  style,  wider  thoracic  band,  and  with  the 
pockets  of  the  wings  for  the  insertion  of  the  hair  of  the  poisers  farther 
from  the  body. 

Remedy. 

The  remedy  used  for  the  red  scale  {Aspidiotus  aurantii)  will  prove 
effectual  on  this  scale. 

WALNUT  SCALE. 

Aspidiotus  juglans  regias,  Comstock. 

Scale  of  the  Female. — The  scale  of  the  female  is  circular,  flat,  with  the 
exuvicB  laterad  of  the  center;  it  is  of  a  pale  grayish  brown  color;  the 
exuviae  are  covered  with  secretion;  the  position  of  the  first  skin  is  indicated 
by  a  prominence  which  is  pink  or  reddish  brown.  The  ventral  scale  is  a 
mere  film  which  adheres  to  the  bark.     Diameter  of  scale,  3  mm.  (.13  inch). 
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Female. — The  color  of  the  female  when  fully  grown  is  pale  yellow,  with 
irregular  orange-colored  spots;  oral  setae  and  last  segment  dark  yellow. 
This  segment  presents  the  following  characters:  There  are  either  four  or 
five  groups  of  spinnerets;  the  anterior  group  is  wanting  or  consists  of  from 
one  to  four  spinnerets,  the  anterior  laterals  consist  of  from  seven  to  six- 
teen, and  the  posterior  laterals  of  from  four  to  eight. 

There  are  two  or  three  pairs  of  lobes.  The  median  lobes  are  well  devel- 
oped, but  vary  in  outline;  the  second  lobe  of  each  side  is  less  than  one 
half  as  large  as  the  median  lobes,  elongated,  and  with  one  or  two  notches 
on  the  lateral  margin;  the  third  lobe  is  still  smaller  and  pointed,  or  is 
obsolete. 

There  are  two  pairs  of  incisions  of  the  margin,  one  between  the  first  and 
second  lobes  of  each  side,  and  one  between  the  second  and  third  lobes; 
they  are  small,  but  are  rendered  conspicuous  by  the  thickenings  of  the 
body  wall  bounding  them. 

The  plates  are  simple,  inconspicuous,  and  resemble  the  spines  in  form. 
The  larger  ones  are  situated  one  caudad  of  each  incision. 

The  spines  are  prominent,  especially  those  laterad  of  the  second  and 
third  lobes;  the  fourth  spines  are  a  little  nearer  the  first  lobes  than  the 
penultimate  segment;  and  the  fifth  are  near  the  penultimate  segment; 
there  is  also  a  spine  at  or  near  the  union  of  the  last  two  segments. 

Scale  of  Male, — ^The  scale  of  the  male  resembles  that  of  the  female  in 
color;  it  is  elongated,  with  the  larval  skin  near  the  anterior  end;  this  skin 
is  covered  by  excretion,  but  its  position  is  marked  by  a  rose-colored  prom- 
inence, as  in  the  scale  of  the  female;  the  anterior  part  of  the  scale  is  much 
more  convex  than  the  posterior  prolongation,  which  is  flattened.  There  is 
a  rudimentary  ventral  scale  in  the  form  of  two  narrow  longitudinal  plates, 
one  on  each  side  of  the  lower  surface  of  the  scale.  Length,  1.25mm. 
(.05  inch). 

Jlfaic— Only  dead  males  have  been  found;  these  were  too  much  shriveled 
to  be  of  use  for  description. 

Habitat. — On  the  bark  of  the  larger  limbs  of  English  walnut  {Juglans 
regia).    Described  from  sixty-three  females,  and  many  scales  of  each  sex. 

Remedy, 

This  scale  as  yet  has  not  done  much  injury  to  the  walnut  trees  in  this 
State.  The  old  trees  do  not  suffer  from  their  attacks,  as  it  only  infests 
the  main  limbs.  The  scale  also  infests  apple  trees.  The  best  remedy  is 
the  following,  applied  when  the  trees  are  dormant: 

Lime 25  pounds. 

Sulphur 20  pounds. 

Salt 15  pounds. 

Directions. — Take  ten  pounds  of  lime,  twenty  pounds  of  sulphur,  and 
twenty  gallons  of  water;  boil  until  the  sulphur  is  thoroughly  dissolved. 
Take  the  remaining  fifteen  pounds  of  lime  and  fifteen  pounds  of  salt,  and 
when  thoroughly  slacked,  mix  together  and  add  enough  water  to  make  in 
all  sixty  gallons  of  solution;  strain  and  spray  warm. 
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Figure  42. 

yL  small  whitish  scale,  infesting  the  oleander  and  the  olive,  and  also  lemons,  but  it  never 
on  the  tree  itself.    (1)  A  twig  infested  by  the  scales— always  found  on  the  under  side 
of  the  leaf.    (16)  Scale  of  the  male.    (Ic)  Female— all  highly  magnified.] 

Scale  of  the  Female. — ^The  scale  of  the  female  is  flat,  whitish  or  light  gray 
in  color,  and  with  the  exuvi®  central  or  nearly  so.  Exuviae  dull  orange 
yellow,  the  first  skin  usually  showing  the  segmentation  distinctly;  the  sec- 
ond skin  more  or  less  covered  with  secretion;  often  appearing  only  as  an 
orange-colored  circle  surrounding  the  first  skin.  Ventral  scale  a  mere  film 
applied  to  bark  of  plant.    Diameter  of  fully  formed  scale,  .08  inch. 

Female. — The  body  of  the  adult  female  is  nearly  circular  in  outline, 
with  the  abdominal  segments  forming  a  pointed  projection;  light  yellow 
in  color,  mottled  with  darker  yellow.  The  last  segment  presents  the  fol- 
lowing characters: 

The  anterior  lateral  groups  of  spinnerets  consist  each  of  about  nine,  and 
the  posterior  laterals  of  about  seven. 

There  are  three  pairs  of  lobes;  the  first  and  second  are  well  developed, 
the  third  is  quite  small. 

The  plates  are  well  developed;  they  are  long  and  usually  fringed.  There 
are  two  small  ones  between  the  median  lobes.  Those  of  each  side  are  as 
follows:  Two  between  the  first  and  second  lobes,  three  between  second  and 
third  lobes,  and  usually  seven  laterad  of  the  third  lobe,  of  which  usually 
four  are  frinced  and  three  simple.  The  number  of  the  last  named  group 
varies  from  lour  to  nine. 

There  is  on  each  surface  of  the  segment  a  spine  accompan3ring  each  lobe; 
one  between  the  fourth  and  fifth  plates  laterad  of  third  lobe,  and  one  at 
about  one  third  the  distance  from  this  spine  to  the  penultimate  segment. 
In  each  case  the  spine  on  the  ventral  surface  is  a  little  laterad  of  the  one 
on  the  dorsal  surface. 

Eggs. — The  eggs  are  very  light  yellow  in  color. 

Scale  of  Male. — The  scale  of  the  male  is  slightly  elongated,  with  the 
larval  skin  nearly  central;  it  is  snowy  white,  with  the  larval  skin  light 
yellow;  longest  diameter,  1  mm.  (.04  inch). 


170  REPORT  OF   STATE  BOARD   OF   HORTICULTURE. 


Figure  43. 

[Oleander  scale  (Figure  43)  as  it  appears  on  the  lemons,  seldom  on  the  branch  and  leaf.] 

Remedy, 

This  scale  does  not  confine  its  attacks  to  the  oleander,  but  also  gets  on 
the  olive  and  the  lemon — on  the  leaves  of  the  former,  and  only  on  the 
fruit  of  the  latter.  It  has  often  been  mistaken  for  the  red  scale,  as  it 
assumes  a  pinkish  tint  when  on  lemons.  The  remedy  applied  for  the  red 
scale  {Aapidiotus  aurantii)  is  also  eftective  for  this  one  (see  red  scale 
remedy),  as  both  have  hard  shell  (aspidiotua)  scales  or  coverings. 

PERNICIOUS   SCALE. 

Aspidiotua  perniciosuSj  Comstock. 

Scale  of  Female. — The  scale  of  the  female  is  circular  and  flat,  with  the 
exuviflft-central,  or  nearly  so.  The  scale  is  gray,  excepting  the  central  part 
(that  w^ich  covers  the  exuviae) ,  which  varies  from  a  pale  yellow  to  a  reddish 
yellow;  Bometimes  the  central  part  is  black,  resembling  the  scale  of  the 
male,  arm  in  some  specimens  the  outer  part  of  the  scale  is  marked  by  radi- 
ating ridges.     Diameter,  2  mm.  (.08  inch). 

Female. — The  body  of  the  female  is  yellowish  and  almost  circular  in 
outline;  the  segmentation  is  distinct,  though  not  conspicuous.  The  last 
segment  presents  the  following  characters: 

There  are  only  two  pairs  of  lobes  visible;  the  first  pair  converge  at  tip, 
are  notched  about  midway  their  length  on  the  lateral  margin,  and  often 
bear  a  slight  notch  on  the  mesal  margin  near  the  tip.  The  second  pair 
are  notched  once  on  the  lateral  margin. 
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Fi«iire44. 


Figure  45. 


[A  very  small  scale  infesting  deciduoas  trees.  Figores  44  and  45  represent  a  branch  and 
fruit  infested  by  the  scale,  popularly  known  as  the  San  Jos^  scale.] 

The  margin  of  the  ventral  surface  of  the  segment  is  deeply  incised  twice 
on  each  side  of  the  meson;  once  between  the  bases  of  the  first  and  second 
lobes  and  again  laterad  of  the  second  lobe.  On  each  side  of  each  of  these 
incisions  is  a  club-shaped  thickening  of  the  body  wall. 

There  are  two  inconspicuous  simple  j>Zaff  8  between  the  median  lobes,  and 
on  each  side  two  similar  plates  extending  caudad  of  the  first  incision, 
three  small  plates  serrate  on  their  lateral  margin  caudad  of  the  second 
incision,  and  the  club-shaped  thickenings  of  the  body  wall  bounding  it, 
and  three  wide  prolongations  of  the  margin  between  the  third  and  fourth 
spines.  These  prolongations  are  usually  fringed  on  their  distal  margin. 
There  are  also  in  some,  irregular  prolongations  of  the  margin  between  the 
fourth  spine  and  the  penultimate  segment. 

The  first  and  second  spines  are  situated  laterad  of  the  first  and  second 
lobes,  respectively;  the  second  spine  laterad  of  second  incision;  and  the 
fourth  spine  about  half  the  distance  from  the  first  lobe  to  the  penultimate 
segment. 

Eggs. — The  eggs  are  white. 

Scale  of  Male, — ^The  scale  of  the  male  is  black,  and  is  somewhat  elon- 
gated when  fully  formed.  The  larval  skin  is  covered  with  secretion;  its 
position  is  marked  by  a  nipple-like  prominence,  which  is  between  the  cen- 
ter and  the  anterior  margin  of  the  scale.  The  scale  of  the  male  is  more 
abundant  than  that  of  the  female. 

Male, — ^The  male  has  not  yet  been  observed. 

Habitat, — On  apple,  pear,  plum,  and  other  trees.  Described  from  thirty 
females  and  very  many  scales  of  each  sex. 

From  what  I  have  seen  of  this  very  important  pest,  I  think  that  it  is  the 
most  pernicious  scale  insect  known  in  this  country;  certainly  I  never  saw 
another  species  so  abundant  as  this  is  in  certain  orchards  which  I  have 
visited.  It  infests  all  the  deciduous  fruits  except  the  apricot  and  the  Black 
Tartarian  cherry.  It  attacks  the  bark  of  the  trunk  and  limbs  as  well  as 
the  leaves  and  fruit.  I  have  seen  many  plum  and  apple  trees  upon  which 
all  the  fruit  was  so  bftdly  infested  that  it  was  unmarketable.  In  other 
instances  I  have  seen  the  bark  of  all  the  small  limbs  completely  covered 
by  the  scales.    In  such  cases  the  wood  beneath  the  bark  is  stained  red. 
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Suminer  Remedy  for  Peaches. 

Potash 14  pounds. 

Caustic  soda  (98  per  cent) - 8  pounds. 

Lime,  unslacked 5  pounds. 

Fish  oil,  polar  or  seal lOfgallons. 

Directions, — First. — Dissolve  the  soda  and  potash  by  placing  them  to- 
gether in  about  ten  or  twelve  gallons  of  water. 

Second. — Slack  the  lime  in  the  barrel  in  two  gallons  of  water;  then  add 
the  fish  oil  to  the  lime  and  stir  well  until  the  lime  and  the  oil  have  turned 
to  a  thick  batter;  then  add  the  soda  and  potash,  water,  boiling  hot,  and 
stir  well  with  a  dasher  for  five  minutes  or  more.  Then  leave  standing  for 
about  four  or  six  hours;  then  fill  up  with  cold  water;  do  not  pour  in  all 
the  water  at  once,  but  about  two  buckets  at  a  time.  Stir  well  as  the  first 
two  buckets  of  water  go  in  to  prevent  lumps.  Use  the  following  day. 
Apply  cold,  one  pound  to  the  gallon  of  water.  In  dissolving  it  do  not  boil, 
but  weigh  the  amount  to  be  used,  place  in  a  barrel,  and  on  top  of  it  pour 
hot  water,  about  one  bucket  to  every  hundred  pounds  of  material.  After 
pouring  in  the  hot  water,  stir  lively  with  a  dasher  until  it  is  entirely  dissolved ; 
then  reduce  with  cold  water  until  sufiiciently  thin  enough  to  pass  through 
the  strainer;  then  place  in  the  tank  and  fill  up  with  water;  stir  well  and  it 
is  ready  for  use;  apply  cold. 

Summer  Remedy  for  Pears  and  Apples. 

Caustic  soda  (98  per  cent) 10  pounds. 

Potash 10  pounds. 

Tallow 40  pounds. 

Resin 40  pounds. 

Directions. — First. — Dissolve  the  potash  and  soda  in  ten  gallons  of  water. 
When  dissolved,  place  the  whole  amount  in  the  barrel  (fifty-gallon  meas- 
ure). 

Second. — Dissolve  the  tallow  and  resin  together.  When  dissolved,  add 
the  same  to  the  potash  and  soda  in  the  barrel,  and  stir  well  for  five  min- 
utes or  so.  Leave  standing  for  about  two  hours,  then  fill  up  with  water^ 
stirring  well  as  every  bucket  of  water  goes  in.  Use  the  following  day,  one 
pound  to  the  gallon  of  water;  apply  warm. 

For  the  winter  two  formulas  are  recommended,  A  and  B.  "A"  does 
better  in  districts  away  from  the  coast,  as  there  are  no  damp  nights,  fogs, 
et<;.,  to  aifect  its  strength  after  being  applied.  "  B  "  does  better  in  the  coast 
counties,  or  where  fogs  or  damp  nights  prevail. 

Winter  Remedy  (A), 

Lime 25  pounds. 

Sulphur 20  pounds. 

Salt 16  pounds. 

Directions. — Take  ten  pounds  of  the  lime,  twenty  pounds  of  the  sulphur, 
and  twenty  gallons  of  water.  Boil  until  the  sulphur  is  thoroughly  dis- 
solved. Take  the  remainder — fifteen  pounds  of  lime  and  fifteen  pounds  of 
salt — slack,  and  add  water  to  make  the  whole  mixture  sixty  gallons.  Mix 
the  whole  together,  strain,  and  sprajr  on  the  trees  milk  warm  or  warmer. 
This  can  only  be  applied  when  the  foliage  is  ofi^  the  tree;  and  has  in  this 
condition  no  injurious  effect  on  the  fruit  buds  or  tree  whatever. 
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Winter  Remedy  {B). 

Unslacked  lime 50  pounds. 

French  salphur 20pound8. 

Salt 15  pounds. 

Directions, — Place  ten  pounds  of  lime  and  twenty  pounds  of  sulphur  in 
a  heater  with  twenty  gallons  of  soft  water.  Boil  for  half  an  hour  or  more, 
until  both  lime  and  sulphur  are  dissolved.  The  sulphur  must  be  thoroughly 
dissolved  and  mixed  with  the  lime;  the  mixture  will  then  be  of  an  amber 
color.  Next  place  in  a  cask  or  box  forty  pounds  of  good  lime,  and  pour 
upon  it  enough  soft  hot  water  to  thoroughly  slacken  the  lime  and  keep  it 
in  a  liquid  form.  After  the  lime  is  thoroughly  slacked,  add  fifteen  pounds 
of  common  stock  salt  while  the  material  is  hot.  When  the  salt  is  well  dis- 
solved, mix  the  two  lots  together,  with  sufficient  water  to  make  sixty  gallons 
of  spraying  material,  which  will  then  be  a  thin  whitewash.  The  material 
should  be  strained  after  being  thoroughly  mixed — a  good  piece  of  burlap 
answering  well  for  the  purpose.  Apply  the  mixture  with  a  spray  pump, 
using  a  rubber  plate  in  the  nozzle  instead  of  the  brass  plate. 

GREEDY    SCALE. 

Aspidiotus  rapax,  Comstock 

Scale  of  Female. — The  scale  of  the  female  is  very  convex,  with  the  exu- 
viflB  between  the  center  and  one  side,  covered  with  secretion.  The  scale  is 
grav,  somewhat  transparent,  so  that  it  appears 
yellowish  when  it  covers  a  living  female;  the 
prominence  which  covers  the  exuviae  is  dark 
brown  or  black,  usually  with  a  central  dot,  and 
concentric  ring,  which  are  white.  Ventral  scale 
snowy  white,  usually  entire.  Diameter,  1^  mm. 
(.06  inch). 

Female, — The  body  of  the  female  is  nearlv 
circular  in  outline,  bright  yellow  in  color,  with 
more  or  less  translucent  blotches.  The  last  seg- 
ment presents  the  following  characters;  the 
groups  of  spinnerets  are  wantLig: 

Only  one  pair  of  well  developed  lobes  (the 
median)  present.  These  are  prominent.  Each 
one  is  furnished  with  a  notch  on  each  side;  the 
notch  on  the  mesal  margin  is  distad  of  that  on 
the  lateral  margin.  The  second  and  third  pairs 
of  lobes  are  represented  by  the  minute  pointed 
pr^ections  of  the  margin  of  the  bddy. 

The  margin  of  the  ventral  surface  of  the  seg- 
ment is  deeply  incised  twice  on  each  side  of  the 
meson;  once  lateral  of  the  first  lobe,  and  again  between  the  rudimentary 
second  and  third  lobes.  The  parts  of  the  body  wall  forming  the  margin 
of  these  incisions  are  conspicuously  thickened.  There  are  two  simple 
tapering  plates  between  the  median  lobes,  two  deeply  and  irregularly 
toothed  or  branched  plates  extending  caudad  of  each  incision,  one  usually 
simple  and  tapering  plate  between  the  incisions  of  each  side,  and  two  or 
three  of  the  same  character  laterad  of  the  second  incision. 

The  first,  second,  and  third  pairs  of  spines  of  each  surface  are  situated 
near  the  lateral  bases  of  the  first,  second,  and  third  lobes,  respectively;  the 


Figure  46. 


[A  small  white  scale  inf estinfir 
the  pear  and  the  ftpple.  Found 
mostly  on  the  Winter  Nelis 
pear— on  the  fruit  after  having 
attained  full  growth.  Resem- 
bles, in  color  and  appearance, 
A.  conyexus  and  A.  nerii.1 
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fourth  pair  are  situated  at  a  little  more  than  one  half  the  distance  from 
the  median  lobes  to  the  penultimate  segment.  In  each  case  the  spine  on 
the  ventral  surface  is  but  little  laterad  of  the  one  on  the  dorsal  surface. 

Eggs, — The  eggs  and  newljr  hatched  larvae  are  yellow. 

Male. — Only  dead  and  shriveled  males  have  been  observed. 

Habitat. — On  the  bark  of  the  trunk  and  limbs,  as  well  as  the  leaves  and 
fruit  of  various  trees  and  shrubs.  Described  from  seventy-five  females  and 
very  many  scales. 

I  have  named  this  the  greedy  scale  insect,  on  account  of  the  great  num- 
ber of  plants  upon  which  the  species  subsists.  It  also  occurs  in  some  local- 
ities in  great  numbers,  being  very  destructive.  This  is  especially  the  case 
on  Euonymus  japonicus  and  on  the  olive,  and  on  mountain  laurel  {Umbellr 
ularia  califomica) .  I  have  also  found  it  oti  the  following  named  plants: 
almond,  quince,  fig,  willow,  eucalyptus,  acacia,  and  locust 

Remedy. 

This  scale  infests  the  apple  and  the  pear,  and  is  quite  troublesome,  as  it 
gets  on  the  fruit;  however,  it  is  not  very  injurious.  Use  the  same  reme- 
dies recommended  for  pernicious  {Aapidiotus  pemiciosvs)  scale;  this  scale 
is  of  the  same  genus. 

CONVEX  OR  WILLOW   SCALE. 

Aspidiotus  conveomSy  Comstock. 

This  species,  which  is  very  common  on  the  bark  of  the  trunk  and  limbs 
of  the  native  willows,  very  closely  resembles  Aspidiotus  rapax  in  the  shape 
and  color  of  its  scale.  The  resemblance  of  the  two  species  is  so  great, 
that  at  first  I  considered  them  identical,  and  concluded  that  A.  rapax  had 
spread  to  the  cultivated  trees  from  the  native  willows.  But  a  careful  study 
of  the  structure  of  the  two  forms  shows  them  to  be  specifically  distinct 
The  most  striking  differences  are  those  presented  by  the  last  abdominal 
segment  of  the  female.  In  this  species  there  are  four  groups  of  spinnerets, 
the  superior  laterals  consisting  oi  about  seven,  and  the  inferior  laterals  of 
about  four.    In  A.  rapax  the  groups  of  spinnerets  are  wanting. 

In  this  species  the  plates  are  very  much  shorter  than  in  A.  rapax,  and 
very  closely  resemble  the  plates  in  A.  ancylus.  But  A.  corvoexas  differs 
greatly  from  A.  ancylus  in  the  shape  and  color  of  the  scale,  and  in  the 
wings  of  the  male  being  long.  Described  from  seven  females,  two  males, 
and  very  many  scales. 

Remedy. 

Use  the  same  remedy  for  red  scale  {A.  aurantii),  when  on  evergreens, 
and  the  remedies  for  San  Jose  scale  {A.  pemiciosvs),  on  deciduous  trees. 

Genus  Diaspis. 

This  genus  includes  species  of  Diaspinse  in  which  the  scale  of  the  female 
is  more  or  less  rounded,  with  the  exuviae  at  the  center  or  upon  the  side; 
and  the  scale  of  the  male  long,  white,  carinated,  and  with  the  larval  skin 
at  one  extremity.  The  last  segment  of  the  female  presents  five  groups  of 
spinnerets. 

This  genus  closely  resembles  Aspidiotus  in  the  form  of  the  scale  of  the 
female,  but  it  is  easily  distinguished  from  that  genus  by  the  form  of  the 
scale  of  the  male. 
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JUNIPER   SCALE. 


DiaspiB  carueli,  Targ. 

Scale  of  Female, — The  scale  of  the  female  is  circular,  snowy  white,  with 
the  exuviae  central  or  nearly  so,  naked,  and  yellow.  Diameter  of  the 
scale,  1  mm.-1.5  mm.  (.04-.06  inch). 

FemdU. — The  females  are  yellow,  circu- 
lar in  outline,  a  little  elongated  posteriorly. 
The  last  segment  of  the  body  presents  the 
following  characters: 

The  anterior  group  of  spinnerets  consists 
of  about  eight,  the  anterior  laterals  of  from 
ten  to  sixteen,  and  the  posterior  laterals 
of  about  eight. 

There  are  four  lohes,  which  are  nearly 
in  a  straight  line,  the  end  of  the  body  being 
truncate.  These  lobes  are  quite  small, 
rounded  posteriorly  and  are  equidistant 
from  each  other.  The  second  lobe  of  each 
side  is  deeply  incised,  but  the  lateral  lob- 
ule is  very  small,  and  in  many  cases  con- 
cealed by  the  margin  of  the  segment. 

Each  lateral  margin  of  the  segment  is 
divided  into  three  subequal  more  or  less 
distinct  lobes;  each  lobe  ends  posteriorly 
in  one  or  two  lobules,  each  of  which  bears 
an  elongated  pore  on  its  dorsal  surface. 

The  plates  are  short,  and  in  some  cases 
subtruncate  at  extremities;  they  are  situ- 
ated as  follows:  Two  between  median  lobes; 
two  inconspicuous  ones  laterad  of  first  lobe 
of  each  side;  two  laterad  of  second  lobe; 
usually  one  on  the  anterior  part  of  the  first 
lobe  of  the  lateral  margin;  one  or  two 
near  the  middle  of  the  second  lobe  of  the  lateral  margin,  and  two  or  three 
on  the  third  or  anterior  lobe  of  the  lateral  margin. 

The  spines  on  the  dorsal  surface  are  situated  as  follows:  One  upon  the 
first  lobe  near  its  lateral  margin;  one  on  lateral  lobule  of  the  second  lobe; 
and  one  a  short  distance  mesad  of  the  mesal  plate  of  each  of  the  three 
lobes  of  the  lateral  margin.  On  the  ventral  surface  the  spine  accompany- 
ing the  first  and  second  lobes  of  each  side  are  obsolete.  There  is  one  at 
the  base  of  the  plate  of  the  first  lobe  of  the  lateral  margin;  one  between 
the  plates  of  the  second  lobe,  and  one  near  the  middle  of  the  third  or 
anterior  lobe  of  the  lateral  margin. 

Scale  of  Male. — The  male  scale  is  white,  and  very  small,  being  only 
1  mm.  (.04  inch)  in  length;  it  is  elongated,  with  a  prominent  median  ridge; 
the  larval  skin  is  naked  and  light  yellow  in  color. 

Male. — The  color  of  the  body  is  light  orange  vellow,  with  the  thoracic 
band  of  the  same  color.  The  terminal  joints  of  the  antennae  are  enlarged. 
Habitat. — ^This  species  is  very  common.  It  infests  the  following  named 
species  of  juniper  and  arbor  vitae:  Juniperus  chinensis,  J.  rigida,  J.  oxy- 
cedrus,  J.  japonica^  J.  communis^  J.  reresiiy  Biola  oriemtalis,  and  Thuya 
occidentalis. 


Figure  47. 

[A  small  white  scale,  infesting  the 
juniper.  (2)  An  Infested  branch. 
(2a)  The  female  scale.  All  highly 
magnified.] 
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Remedy. 


The  best  remedy  for  this  scale  is  the  application  of  a  strong  solution  of 
whale-oil  soap,  one  pound  to  the  gallon  of  water,  applied  warm. 

ROSE   SCALE. 

Diaspis  rosse,  Sand  berg. 


Figure  48. 

[A  small  white  scale,  infesting  rose  bushes,  blackberry  and  raspberry  plants, 
infested  branch,    (la)  The  female  scale.    (1&)  Male  scale.    All  highly  magnified.] 


(l)An 


Scale  of  Female, — The  scale  of  the  female  is  circular,  snowy  white  (or, 
according  to  Signoret,  yellowish  white),  with  the  exuviae  light  yellow,  and 
upon  one  side;  the  first  skin  is  naked,  the  second  usually  covered  with 
secretion.    Diameter,  2  mm.-3  mm.  (.08^.12  inch). 

Female. — The  female  is  elongated,  resembling  in  form  a  Mytilaspis  more 
than  a  Diaspis.  The  head  and  thorax  comprise  the  larger  part  of  the 
body.  The  abdomen  is  very  distinctly  segmented,  especially  upon  the 
sides;  each  segment  presents  one  or  several  plates,  the  two  segments  pre- 
ceding the  last  a  greater  number,  but  usually  less  than  ten.  The  last 
segment  presents  the  following  characters: 

The  groups  of  spinnerets  are  remarkable,  from  the  fact  that  those  of  each 
side  are  often  more  or  less  continuous.  Signoret  stated  that  the  anterior 
group  alone  is  distinct;  but  in  the  majority  of  the  specimens  which  I  have 
studied  the  lateral  groups  are  more  or  less  distinct.  The  anterior  group 
consists  of  about  twenty  spinnerets;  the  lateral  group  are  of  from  twenty- 
five  to  thirty-five  each.  There  are  three  pairs  of  lobes.  The  median  lobes 
are  large,  slightly  serrate,  approximate  at  base,  and  diverging  laterally. 
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The  second  and  third  lobes  of  each  side  are  deeply  incised;  the  mesal 
lobule  in  each  case  is  the  larger. 

The  plates  are  long,  slender,  and  simple.  Those  nearer  the  meson  are 
smaller  than  those  further  removed  from  it;  they  are  situated  as  follows: 
One  arising  from  the  base  of  the  lateral  margin  of  each  of  the  three  lobes 
of  each  side;  one  midway  between  the  meson  and  the  penultimate  segment; 
two  to  four  near  the  penultimate  segment — there  are  commonly  only  two 
in  this  position,  occasionally  three,  and  sometimes  four. 

The  spines  on  the  dorsal  surface  are  situated  as  follows:  One  very  small 
one  on  each  of  the  lobes;  one  on  the  outer  lobule  of  each  of  the  second 
and  third  lobes;  one  mesad  of  the  fourth  plate;  and  one  between  the  two 
lateral  plates.  On  the  ventral  surface  there  is  situated  a  spine  a  little 
mesad  of  each  of  the  first  four  dorsal  spines. 

Scale  of  Male. — The  scale  of  the  male  resembles  that  of  other  species  of 
Diaspis,  in  being  long,  tricarinated,  white,  and  with  the  larval  skin  at  one 
end;  length,  1.25  mm.  (.05  inch). 

Male. — *'The  male  is  of  a  reddish  white,  with  the  wings  white,  the  veins 
of  the  wings  rosy;  the  venter  is  a  little  darker;  the  style  equals  the  abdo- 
men in  length;  antennae  and  feet  yellowish,  slightly  pubescent." — Signoret. 

Specimens  which  we  bred  were  oright  orange,  with  the  band  of  the  same 
color,  and  the  eyes  black. 

Habitat. — This  species  infests  the  bark  of  rose  bushes,  and  on  the  bark 
of  blackberry  and  raspberry  canes. 

*  Remedy. 

This  scale  is  quite  troublesome,  and  is  very  common  throughout  this 
State,  on  rose  bushes,  blackberries,  and  raspberries.  When  blackberries 
and  raspberries  become  badly  infested,  it  is  best  to  cut  out  and  burn  at 
once  the  old  infested  canes.  The  old  infested  wood  of  rose  bushes  can  also 
be  removed,  without  injury  to  the  plant,  and  the  balance  of  the  bushes 
sprayed  with  a  solution  of  strong  whale-oil  soap,  one  pound  to  the  gallon 
of  water,  and  applied  warm.  Strong  caustic  solutions  injure  the  plants. 
The  soap  should  be  of  the  best.  The  raspberry  and  blackberry  canes 
should  be  examined  a  few  inches  below  the  surface  of  the  ground,  this 
generally  being  loose,  and  thrown  against  the  plants  by  the  plow  or  culti- 
vator, covers  up  part  of  the  infested  canes. 

Genus  Chionaspis. 

This  genus  includes  species  of  Diaspinse,  in  which  the  scale  of  the  female 
is  long,  sometimes  much  widened,  with  the  exuviae  at  one  extremity,  and 
the  scale  of  the  male  long,  generally  white,  more  or  less  carinated  (except 
in  C.  ortholohis),  with  the  sides  parallel  and  the  larval  skin  at  the  anterior 
end.     The  last  segment  of  the  female  presents  five  groups  of  spinnerets. 

This  genus  resembles  Diaspis  in  the  form  of  the  scale  of  the  male,  and 
Mytilaspis  in  the  form  of  the  scale  of  the  female;  in  most  species,  however, 
the  scale  of  the  female  is  wider  than  in  Mytilaspis. 

PINE   SCALE. 

Chionaspis  pinifoliae,  Pitch. 

Scale  of  Female. — ^The  scale  of  the  female  is  snowy  white  in  color,  with 
the  exuviae  light  yellow;  it  is  usually  long  and  narrow;  sometimes,  however, 
it  is  broad.    The  shape  of  the  scale  apparently  depends  on  that  of  the  leaf 
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to  which  it  is  attached.  Thus  on  the  broader  leaved  pines  the  broad  scales 
are  more  common.    Length  of  scale,  about  3  mm.  (.1  inch). 

Female. — The  body  of  the  female  is  purplish  red.  The  last  segment  pre- 
sents the  following  characters: 

The  anterior  group  of  spinnerets  consists  of  from  seven  to  ten,  the  an- 
terior laterals  of  twelve  to  twenty,  and  the  posterior  laterals  of  fourteen  to 
eighteen. 

The  median  lobes  are  somewhat  circular  in  outline,  with  their  distal  ends 
diverging  slightly;  there  is  an  arched  thickening  of  the  body  wall  connecting 
the  anterior  ends  of  the  lobes.  The  second  and  third  lobes  are  each  deeply 
incised;  the  mesal  lobule  is  in  each  case  the  larger. 

The  plates  are  long,  simple,  tapering  to  a  point;  there  is  one  laterad  of 
each  of  the  three  lobes  of  each  side,  and  one  midway  between  the  third 
lobe  and  the  penultimate  segment.  There  are  elongated  marginal  pores 
in  the  following  situations:  One  laterad  of  each  of  the  first  and  second 
plates;  one  at  the  base  of  the  mesal  lobule  of  the  third  lobe;  two  between 
third  and  fourth  plates;  and  two  between  the  fourth  plate  and  the  penulti- 
mate segment. 

The  spines  on  the  ventral  surface  are  so  delicate  as  to  be  almost  invisible; 
their  bases,  however,  are  easily  seen;  they  are  situated  one  mesad  of  the 
base  of  each  of  the  first,  second,  third,  and  fourth  plates.  The  spines  on 
the  dorsal  surface  are  quite  long;  the  first  is  near  the  base  of  the  first  lobe, 
the  second  between  the  lobules  of  the  second  lobe,  the  third  on  lateral 
lobule  of  third  lobe,  and  the  fourth  a  short  distance  mesad  of  the  fourth 
plate. 

Scale  of  Male, — The  scale  of  the  male  is  white  and  carinated,  as  with 
other  species  of  this  genus. 

Male. — The  male  is  a  uniform  orange  red;  eyes  black. 

Habitat. — On  various  species  of  pine  and  spruce. 

Remedy. 

This  scale  is  not  very  troublesome.  It  can  be  easily  kept  in  subjection 
by  iJie  application  of  strong  tobacco  water,  or  a  solution  of  whale-oil  soap, 
one  pound  to  the  gallon  of  water. 

OAK  SCALE. 

Chionaspis  quercus,  Comstock. 

Scale  of  Female. — The  scale  of  the  female  is  long,  narrow  at  the  anterior 
end,  much  widened  posteriorly,  and  quite  convex.  The  exuviae  are  brown- 
ish yellow;  the  secretion,  of  which  the  remainder  of  the  scale  in  composed, 
is  white;  but  all  of  my  specimens  appear  dark  gray,  being  more  or  less 
covered  with  the  hairs  of  the  stem  to  which  the  scale  was  attached,  and 
with  dust.    Length  of  scale,  2  mm.  (.08  inch). 

Female. — The  last  segment  of  the  female  presents  the  following  char- 
acters: The  anterior  group  of  spinnerets  consists  of  about  ten,  the  anterior 
laterals  of  seventeen  to  twenty,  and  the  posterior  lateral  of  ten  to  eighteen. 

This  species  differs  from  all  Diaspinae  known  to  me  in  having  a  single 
undivided  lobe  on  the  meson;  this  lobe  is  large  and  rounded  distally.  The 
second  and  third  lobes  of  each  side  are  very  small  and  are  laterad  of  small 
incisions  in  the  margin  of  the  segment.  In  each  case  there  is  a  reniform 
thickening  of  the  body  wall  bounding  each  incision  anteriorly.  There  is 
also  a  similar  ineision  with  a  rudimentary  lobe  and  reniform  thickening  of 
the  body  wall  about  midway  between  third  lobe  and  penultimate  segment. 
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The  plates  are  inconspicuous  and  spine-like;  there  are  usually  one  or  two 
laterad  of  second  ventral  spine,  two  or  three  between  third  and  fourth 
lobe,  and  usually  five  between  fourth  lobe  and  penultimate  segment.  The 
penultimate  ana  antepenultimate  segments  bear  six  each;  those  on  the 
latter  are  much  expanded  at  the  base. 

The  spines  are  long  and  conspicuous;  those  on  the  dorsal  surface  are 
situated  as  follows:  One  on  each  side  at  the  base  of  the  lateral  margin  of 
median  lobe,  one  laterad  of  each  of  the  second  and  third  lobes,  and  a 
fourth  one  near  the  center  of  the  anterior  group  of  plates.  Those  on  the 
ventral  surface  are  as  follows:  A  short  one  nearly  ventrad  of  the  first 
dorsal  spine,  a  large  one  laterad  of  each  of  the  second  and  third  dorsal 
spines,  and  a  fourth  one  a  little  cephalad  of  the  fourth  dorsal  spine. 

Scale  of  the  Male. — The  scale  of  the  male  is  snowy  white,  with  the  larval 
skin  very  light  yellow.  The  texture  of  the  scale  is  quite  loose  and  the 
carinse  prominent.    Length,  1.25  mm.  (.05  inch). 

Male, — The  adult  male  is  as  yet  unknown;  many  pupse  were  collected 
August  17,  1880.  Specimens  of  these  mounted  m  balsam  are  bright 
yellow  in  color,  with  eyes  purplish  black.  Fully  grown  male  larvae  in 
balsam  are  yellowish  brown. 

Habitat. — On  white  oak  (QaercuB  lobata)  in  San  Fernando  Valley.  The 
females  occur  on  the  bark  of  the  small  limbs;  the  males  upon  the  leaves. 
Described  from  four  scales  of  the  female,  hundreds  of  scales  of  the  male, 
and  many  male  pupae'  and  larvae. 

Remedy, 

This  scale  infests  several  species  of  oak.  The  oaks  can  stand  a  stronger 
application  of  caustic  solutions  than  most  trees.  One  strong  application  of 
kerosene  emulsion  will  also  keep  the  scale  in  check  for  a  number  of  years, 
prepared  as  follows: 

Kerosene  oil  (best),  150  degrees  test 5  gallons. 

Whale-oil  or  laundry  soap 2  pounds. 

Water 2  gallons. 

Dissolve  the  soap  in  the  water,  and  add  the  kerosene,  and  churn  with  a 
dasher,  or  pass  through  the  force  pump  until  emulsified.  When  using, 
dilute  one  gallon  of  emulsion  in  six  gallons  of  water;  apply  warm. 

Genus  Mytilaspis. 

This  genus  includes  the  species  of  Diaspinae,  in  which  the  scale  is  long, 
narrow,  more  or  less  curved,  and  with  the  exuviae  at  the  anterior  extremity. 
The  scale  of  the  male  resembles  that  of  the  female  in  form;  but  it  can  be 
readily  distinguished  by  its  small  size,  and  by  bearing  only  one  larval  skin. 

In  all  the  species  of  Mytilaspis  which  I  have  studied,  the  posterior  part 
(about  one  fourth)  of  the  scale  of  the  male  is  joined  to  the  remainder  by 
a  thin  partition  which  serves  as  a  hinge,  allowing  the  posterior  part  to  be 
lifted  when  the  male  emerges. 

PURPLE  SCALE. 

Mytilaspis  citricola,  Packard. 

Scale  of  Female. — ^The  scale  of  the  female  is  long,  more  or  less  curved 
and  widened  posteriorly.  It  is  brown,  with  the  exuviae  of  the  same  color, 
and  with  a  delicate  margin.    The  ventral  scale  is  well  developed;  it  is 
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Figure  49. 

I A  purple  scale  generally  found  on  imported  lemons  in  our  markets.  As  yet  it  does  not 
infest  trees  in  this  State.  Resembles  MyiiUupu  pomorum  (oyster-shell  apple  scale),  which 
is  common  in  many  places  on  old  apple  trees.  In  Florida  it  is  a  troublesome  pest.  (1) 
Twig  and  leaf  infested  by  the  scales,  (la)  Scale  of  female  from  above.  (16)  Same  from 
below,  showing  eggs.    (Ic)  Scale  of  male.    AH  highly  magnified.] 

white,  and  consists  of  a  single  piece  which  is  slightly  attached  at  its  sides 
to  the  lower  edge  of  the  scale,  and  is  more  or  less  incomplete  posteriorly. 
Length  of  scale,  3  mm.  (.12  inch). 

Female. — The  female  is  yellowish  white.  The  characters  of  the  last 
segment  are  as  follows: 

The  anterior  group  of  spinnerets  consists  of  about  six,  the  anterior  lat- 
erals of  about  eighteen,  and  the  posterior  laterals  of  about  nine. 

The  median  lobes  are  well  developed  with  the  margins  crenate;  the  sec- 
ond lobe  deeply  incised,  with  the  margins  of  the  lobules  either  entire  or 
crenate;  the  third  lobe  is  quite  inconspicuous,  projecting  but  little  beyond 
the  body  wall;  the  margin  crenate  and  one  large  notch  in  the  center  of 
the  lobe. 

The  plates  are  long,  simple,  and  tapering.  There  are  two  of  them  in 
each  of  the  following  places:  Between  median  lobes;  between  first  and  sec- 
ond lobes;  between  second  and  third  lobes;  laterad  of  third  lobe;  and 
about  midway  between  this  lobe  and  the  penultimate  segment.  There  is 
an  elongated  pore  between  the  first  and  second  lobes;  two  laterad  of  each 
of  the  third  and  fourth  pairs  of  plates;  and  one  laterad  of  the  fifth  pair  of 
plates.  The  penultimate  segment  bears  at  least  four  plates  upon  each  lat- 
eral margin. 

The  spines  upon  the  dorsal  surface  are  long,  and  are  situated  as  follows: 
One  at  the  base  of  each  margin  of  the  first  lobe;  one  dorsad  of  incision  of 
second  lobe;  one  dorsad  of  the  notch  of  third  lobe;  and  one  about  midway 
between  the  fourth  and  fifth  pairs  of  plates.  Those  of  the  ventral  surface 
are  as  follows:  Cephalad  of  the  bases  of  the  first  pair  of  Jplates  are  two 
small  spots,  which  resemble  the  base  of  spines,)  and  are,)  doubtless,  the 
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homologues  of  the  first  pair;  the  second  spine  of  each  side  is  near  the  base 
of  the  lateral  half  of  the  first  lobe;  third  spine  laterad  of  lateral  lobule  of 
second  lobe,  and  fourth  and  fifth  spines  between  the  members  of  the  fourth 
and  fifth  pairs  of  plates,  respectively. 

Eggs. — The  eggs  are  white,  and  are  arranged  irregularly  under  the  scale. 

Scale  of  Male, — The  scale  of  the  male  is  usually  straight,  or  nearly  so; 
the  same  color  as  that  of  the  female,  or  in  some  specimens  varying  to  a 
very  dark  brown,  almost  black ;  the  larval  skin  h^ht  yellow.  At  about  one 
quarter  of  the  length  of  the  scale  from  the  posterior  extremity  the  scale  is 
thin,  forming  a  hinge,  which  allows  the  posterior  part  of  it  to  be  lifted  by 
the  male  as  he  emerges.    Length,  1.5  mm.  (.06  inch). 

Development  of  the  Insect  and  Formation  of  the  Scale, — Unon  March  15, 
1880,  observations  were  commenced  upon  a  brood  of  young  lice  just  hatch- 
ing. Their  color  was  white,  yellowish,  at  both  ends,  and  with  red  eyes; 
antennse,  six-jointed;  margin  of  the  head  as  far  as  the  eyes,  tubercled,  and 
•each  segment  of  the  abdomen  with  a  lateral  piliferous  tubercle.  When 
placed  upon  a  young  orange  tree,  all  settled  in  from  fifteen  to  twenty  min- 
utes. Twenty-four  hours  later  no  change  had  taken  place,  except  that  the 
oottony  excretion  referred  to  in  the  general  remarks  was  already  observable 
at  the  posterior  end  of  the  body.  Forty-eight  hours  from  the  time  of  hatch- 
ing the  cottony  mass  had  increased  to  such  an  extent  that  only  the  ante- 
rior fourth  of  the  larva  could  be  seen.  The  secretion  was  dense  and  compact, 
and  a  few  long,  very  fine,  rather  curly  threads  of  a  yellowish  color  pro- 
truded from  it.  Each  side  of  the  head  a  fine  curl  of  the  cottony  substance 
•extended  forward,  and  from  the  frontal  border  of  the  head  filaments  of  the 
same  extended  at  equal  distances.  At  seventy-two  hours  the  dense  excre- 
tion had  covered  the  eyes.  Behind  the  head,  m  most  specimens,  there  was 
a  marked  constriction  in  the  covering,  which  in  some,  however,  was  but 
slightly  indicated. 

From  this  period  up  to  the  age  of  ten  days  the  alteration  was  but  slight. 
The  covering  had  increased  so  as  to  extend  beyond  the  head  of  the  insect. 
Removing  the  covering,  it  was  noticed  that  nearly  all  trace  of  the  segmen- 
tation of  the  abdomen  was  gone,  and  that  it  was  oval  in  form. 

Upon  abdominal  joints  1,  2,  3,  and  4,  four  rows  (two  dorsal  and  two  lat- 
-eral)  of  pale,  transparent  spots  were  noticed.  From  this  time  (March 
twenty-filth)  on,  until  April  sixth,  the  changes  in  the  body  of  the  insect 
were  very  slight.  The  skin  was  gradually  separating  from  the  body  within, 
and  toward  the  latter  part  of  this  period  the  abdominal  outline  of  the  lat- 
ter, with  its  notches,  could  be  plainlv  seen  through  the  first  larval  skin. 
April  sixth,  or  twenty-two  days  from  hatching,  the  larvae  molted  their  first 
«kin.  In  preparation  for  this  act,  they  worked  their  way  partly  out  of  their 
•excreted  cases,  sometimes  destroying  the  anterior  end  in  the  effort.  In  the 
act  of  molting,  the  skin  splits  ventro-transversely  between  the  thorax  and  the 
abdomen,  and  the  abdomen  is  first  drawn  forward  and  thrust  through  the 
Aperture.  How  the  remainder  of  the  body  is  disengaged  is  not  precisely 
known — whether  it  is  drawn  down  through  the  same  split,  or  whether  the 
anterior  part  of  the  old  skin  has  a  longituainal  ventral  split;  but  the  latter  is 
probably  the  case.  The  color  of  the  insect  after  this  first  molt  is  white,  with 
pale  oranse  eyes,  and  a  tinge  of  yellow  to  the  proboscis,  to  the  alimentary 
•canal,  and  to  the  end  of  the  body.  Great  irregularity  was  noticed  in  the 
time  of  shedding  of  the  skin,  some  finishing  two  weeks  before  others;  and 
after  the  molt  was  completed,  some  were  covered  entirely  and  hidden  from 
view  by  the  cast-off  skin  and  waxy  secretion,  while  others  were  partly 
•exposed.  The  old  covering  began  to  melt  gradually,  and  the  new  scale 
began  to  form  at  the  posterior  end  of  the  body,  at  first  resembling  compact 
13" 
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8cum  or  froth;  and  six  days  after  the  molt  it  was  already  from  three  to 
four  times  the  size  of  the  shed  skin  which  adheres  to  the  outside  of  the 
forming  scale,  covered,  as  to  its  anterior  half,  by  the  remains  of  the  woolly 
secretion  of  first  stage. 

From  this  time  on  till  forty  days  from  the  time  of  hatching,  the  scale 
erew  gradually,  as  also  the  inclosed  insect,  the  former  at  this  time  chang- 
mg  from  white  to  yellowish  brown,  having  preciselv  the  appearance  of  the 
full  grown  scale,  except  as  to  size.  At  forty-four  days  after  hatching,  the 
scales  were  about  one  fourth  the  size  of  the  full  grown;  at  forty-six  days 
it  was  observed  that  the  male  larvae  were  rapidly  maturing,  and  that 
already  traces  of  antennee  and  legs  were  to  be  seen.  At  fifty-four  days  the 
more  advanced  individuals  shed  the  second  skin  and  appeared  as  pupse; 
about  the  same  time  the  females  also  cast  their  second  skin.  Our  notes  do 
not  show  the  exact  length  of  time  which  the  males  remained  in  the  pupa 
state,  but  that  it  is  very  short  is  shown  by  the  fact  that  on  May  eighteenth 
pupae  from  eggs  hatched  March  thirtieth  were  observed  to  transform  to 
adults,  the  old  pupa  skin  being  pushed  backward  out  of  the  scale.  The 
description  of  the  adults  of  both  sexes  has  already  been  given. 

At  eighty  days  the  females  were  observed  to  have  deposited  eggs,  and 
already  the  young  had  begun  to  hatch.  Later  in  the  season  the  develop- 
ment is  more  rapid  than  that  just  detailed.  From  eggs  which  hatched  May 
twenty-second,  males  were  reared  June  twenty-fifth,  a  space  of  thirty-four 
days,  while  the  females  of  the  same  generation  had  begun  to  oviposit  July 
twelfth,  or  fifty-one  days  from  hatching. 

Habitat — ^This  is  one  of  the  two  most  common  species  of  scale  insects 
found  on  citrus  trees  in  Florida.  It  is  probably  a  European  species,  as  I 
have  frequently  found  it  on  imported  oranges  in  our  markets.  It  also 
occurs  in  Louisiana.  Mr.  Glover  states  (Report  Department  of  Agriculture, 
1855,  p.  119)  that  this  species  was  imported  into  Jacksonville,  Florida,  in 
1855,  on  some  lemons  sent  from  Bermuda. 

NoTB.— This  scale  as  yet  is  not  known  in  this  State.  The  descriptions  and  illustrations 
are  added  to  the  list  to  show  the  danger  of  their  importation  and  introduction  into  our 
groves. 

THE  LONG  OR  GLOVER's  SCALE. 

Mytilas'pis  gloverii,  Packard. 

The  Scale  of  Female, — The  scale  of  the  female  in  this  species  differs  from 
that  of  M,  citricola^  with  which  it  is  often  associated,  in  being  much  nar- 
rower. Color,  light  yellow,  varying  to  dark  brown;  the  ventral  scale  is 
white,  and  consists  of  two  long,  narrow  parallel  plates,  between  which  is 
an  open  space. 

Female. — The  body  of  the  female  is  light  purple  in  color,  with  the  last 
semient  yellowish.    This  segment  presents  the  following  characters: 

The  anterior  group  of  spinnerets  consists  of  five,  the  anterior  laterals  of 
about  eleven,  and  the  posterior  laterals  of  five. 

The  margin  of  the  segment  is  the  same  as  in  M,  citricola^  with  the  follow- 
ing exceptions:  The  first  lobe  on  each  side  is  abruptly  narrow,  then  pro- 
longed more  or  less  into  a  point,  with  the  margins  scarcely  serrate;  lobules 
of  second  lobe  longer  and  narrower. 

The  spines  are  very  small;  the  ventral  one  of  the  median  lobe  invisible. 
There  are  only  two  plates  on  the  penultimate  segment. 

Eggs. — The  eggs  are  white  when  first  laid,  but  become  tinged  with  purple 
before  hatching.    They  are  arranged  in  two  rows  in  a  very  regular  manner. 
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Figote  51. 
[Figure  51  shows  a  lemon  as  seen  in  our  markets  infested  by  Mytilaspit  gloverii.] 

Scale  of  Male, — ^The  scale  of  the  male  is  similar  in  form  to  that  of  the 
female,  except  that  there  is  but  a  single  molted  skin,  and  the  scale  is  fur- 
nished with  a  hinge  like  that  described  under  head  of  M.  citricola. 

Development  of  the  Insect  and  Formation  of  the  Scale. — Our  observations 
show  that  the  development  of  Glover's  scale  is,  up  to  a  certain  point,  almost 
parallel  with  that  of  M,  citricola,  and  that  its  failure  at  that  point  may  be 
abnormal  will  be  seen  from  what  follows: 

March  twenty-seventh,  e^gs  under  observation  began  to  hatch.  The 
young  larvae  are  purplish,  with  the  front  of  the  head  Srud  the  margin  of  the 
body  yellowish.  Most  of  them  settled  almost  immediately,  and  at  two 
days  the  cottony  excretion  had  covered  one  half  the  insect.  4t  four  days 
it  reached  beyond  the  eyes,  and  the  larva  itself  seemed  to  be  more  elon- 
gated, with  the  joints  more  distinct.  At  six  days  most  of  them  were 
entirely  covered,  with  the  excretion  extending  like  two  horns  at  each  side 
of  the  head.  With  some  there  were  only  two  or  three  transverse  constric- 
tions of  the  covering,  gi\dng  them  a  very  peculiar  appearance.  At  seven 
days  the  future  dentate  appearance  of  the  abdomen  could  already  be  de- 
tected through  the  skin,  and  at  eleven,  several  presented  every  appearance 
of  a  speedy  molt,  having  pushed  themselves  forward  from  the  covering. 
They  remained  in  this  state,  however,  without  marked  change,  except  that 
some  secreted  a  tuft  of  the  waxy  threads,  which  rose  erect  for  two  or  three 


184 


REPORT  OP   STATE  BOARD  OF  HORTICULTURE. 


times  the  length  of  the  scale,  for  twelve  days  more  before  shedding  their 
first  skin,  which  was  done  at  the  age  of  twenty-three  days.  The  molt  was 
performed  in  precisely  the  same  manner  as  with  Citricola.  Immediately 
after  the  molt  the  whitish  permanent  scale  began  to  form.  At  thirty-two 
days  one  could  begin  to  distinguish  the  legs  and  antennae  of  the  future 
pupae  in  the  males.  At  forty-four  days  the  first  female  was  observed  to 
have  cast  its  second  skin;  the  color  after  the  molt  is  white,  with  the  anal 
segment  and  middle  of  the  body  yellowish.  About  the  same  time  the 
males  became  pupae,  and  at  forty-five  days  the  first  adult  male  was  found. 
Prom  this  time  up  to  the  age  of  one  hundred  and  two  days  the  female 
scales  were  watched  daily,  but  no  eggs  were  observed.  At  this  age  all  either 
died  or  were  mounted,  so  the  age  at  which  the  eggs  are  deposited  has  not 
been  determined.  It  may  be  that  the  non-development  in  this  case  was 
due  to  the  fact  that  the  females  had  not  been  fertilized. 

Habitat. — This  is  a  very  common  species  on  citrus  trees  in  Florida  and 
Louisiana.  It  infests  the  fruit,  leaves,  and  bark  of  the  trees,  and  is  usually 
associated  with  M.  citricola.  It  is  supposed  that  it  was  introduced  into 
Florida  about  forty  years  ago  by  Mr.  H.  B.  Robinson,  who  owned  a  grove 
at  Mandarin.  Mr.  Robinson  is  said  to  have  purchased  two  trees  in  New 
York  from  a  ship  from  China.  From  these  trees  the  insect  is  said  to  have 
spread. 

Trees  which  this  department  received  from  Europe  were  badly  infested 
by  this  scale  insect.  This,  however,  does  not  prove  the  European  origin  of 
the  pest,  as  it  may  have  been  carried  there  from  China. 

Note.— This  scale,  like  the  preceding  one,  has  not  yet  made  its  appearance  in  this  State. 
Lemons,  however,  arrive  in  our  market,  and  great  care  should  be  taken  that  no  lemons 
infested  with  these  scales  ever  be  taken  where  citrus  fruits  are  grown,  even  after  having 
been  disinfected,  as  many  of  the  insects  escape  the  efifects  of  the  solution. 

OYSTER-SHELL  APPLE   SCALE. 


Mytilaspis  pomorum^  Bouche. 


Figure  62. 


m 


Figure  53. 


[A  brown  oyster  shaped  scale  infesting  the  apple  and  pear.  Found  mostly  on  old  trees. 
It  resembles  somewhat  MytiUupu  citricola,  in  general  appearance.  Figure  53  shows  the 
scale  on  the  bark.  Figure  52:  1.  Egg;  2.  Young  insect  (Urva);  3.  Appearance  of  secre- 
tion as  it  hardens  and  forms  shell  over  body  of  insect;  4.  A  form  of  the  scale  before  it 
reaches  niaturitv ;  5  and  6.  Appearance  of  insect  after  casting  skin,  limbs,  and  other  append- 
ages; 7.  iScales  (cover)  at  maturity;  S.  Antennse.    All  of  these  figures  highly  magnified.] 

Scale  of  Female, — ^The  scale  of  the  female  is  long,  narrow,  widened  pos- 
teriorly, more  or  less  curved,  of  an  ashy  gray  color,  with  the  exuviae  yel- 
lowish.   Length,  2  mm.  (.08  inch). 
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Female. — The  body  of  the  female  is  yellowish  white.  The  last  segment 
presents  the  following  characters: 

The  anterior  group  of  spinnerets  consists  of  from  eleven  to  seventeen; 
the  anterior  laterals  and  posterior  laterals  each  of  sixteen  to  twenty-one. 

The  median  lobes  are  large  and  wide,  with  the  sides  parallel;  they  are 
only  about  three  fourths  as  long  as  broad;  each  lobe  is  narrowed  on  each 
side  near  the  distal  extremity  by  one  or  two  notches,  and  then  rounded. 
The  second  lobe  of  each  side  is  about  as  wide  as  the  first,  and  is  deeply 
incised;  mesal  lobule  with  mesal  margin  as  long  as  lateral  margin  of  the 
first  lobe,  and  rounded  posteriorly;  lateral  lobule  about  half  the  length 
and  width  of  mesal  lobule  and  similar  in  shape.    Third  lobule  obsolete. 

The  plates  are  arranged  as  in  M,  citricol-a ;  the  lateral  members  of  the 
second  and  third  pairs  are  shorter  and  smaller  than  the  mesal.  The  penul- 
timate segment  bears  two  pairs  on  each  side. 

The  spines  are  as  in  M.  dtricola,  except  that  the  first  dorsal  pair  are  not 
so  conspicuous. 

Scale  of  Male, — The  scale  of  the  male  of  this  species  closely  resembles 
those  of  Af.  gloverii  and  Af.  dtricola,  being  much  smaller  than  that  of  the 
female,  straight,  or  nearly  so,  with  a  single  molted  skin,  and  with  the  pos- 
terior part  joined  to  the  remainder  of  the  scale  by  a  thin  portion  which 
serves  as  a  hinge. 

Male. — I  have  not  bred  the  male  from  apple.  Its  color  is  described  by 
Mr.  Riley  as  being  translucent,  corneous  gray  with  a  dorsal  transverse  band 
on  each  joint,  and  the  portions  of  the  mesothorax  and  metathorax  darker 
or  purple  gray,  and  witn  the  members  somewhat  lighter. 

tiabitat. — This  is  an  imported  European  species,  which  is  common 
throughout  the  greater  part  of  those  sections  of  the  United  States  where 
apples  are  grown  to  any  great  extent.  It  is,  however,  much  more  common 
in  the  cooler  parts  of  the  country,  being  replaced  to  a  certain  extent  by 
Chionaspis  furfurus  in  the  warmer  sections. ' 

There  is  but  a  single  generation  of  this  insect  each  year  in  the  north, 
where  the  eggs  hatch  in  the  latter  part  of  May,  or  early  in  June,  and  two 
generations  in  the  south. 

This  species  is  said  to  infest  many  diflerent  plants,  but  in  nearly,  if  not 
every  case,  the  opinion  respecting  the  specific  identity  of  the  forms  occur- 
ring on  other  plants  with  that  upon  the  apple  has  been  based  upon  the 
characters  presented  by  the  scale.  These  characters  being  insufficient  to 
distinguish  this  species  from  closely  allied  forms,  it  is  very  desirable  to 
confirm  these  observations.  I  have,  however,  found  about  twentv  different 
species  of  plants  infested  by  one  or  more  species  of  Mytilaspis,  wnich,  after 
the  most  careful  study  of  structural  characters,  I  am  unable  to  distinguish 
from  M.  pomorum.  If  the  greater  part  of  these  plants  and  trees  which 
are  infested,  is  M.  vomorum,  it  is  a  very  remarkable  fact  that,  notwith- 
standing the  abunaance  of  it  on  these  trees,  apple  trees  growing  in  the 
immediate  vicinity  are  not  infested,  and,  too,  although  the  male  of  M.  porno- 
rum  is  rare  on  apple,  it  is  not  at  all  so  on  the  other  plants.  The  following 
is  a  list  of  the  plants  upon  which  I  have  found  this  form  of  Mytilaspis: 
Linden,  hop  tree,  bladdernut,  horse  chestnut,  maple,  an  exotic  amorpha, 
water  locust,  raspberry,  hawthorn,  currant,  Rihes  alpenum^  Lonicera  pulveru- 
lenta,  ash,  elm,  hackberry,  Planera  kakii,  willow,  poplar,  and  Yucca. 

Remedy. 

This  scale  is  somewhat  difficult  to  destroy.  The  remedies  used  against 
the  Pernicious  {Aspidiotus  pemiciosus)  scale  are  effective  on  this  scale. 
(See  remedies.) 
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Remedy, 


The  best  remedy  for  this  scale  is  the  application  of  a  strong  solution  of 
whale-oil  soap,  one  pound  to  the  gallon  of  water,  applied  warm. 

ROSE  SCALE. 

Diaspis  rosas.  Sand  berg. 


Figure  48. 

{A  small  white  scale,  infesting  rose  bushes,  blackberry  and  raspberry  plants, 
ested  branch,    (la)  The  female  scale,    {lb)  Male  scale.    All  highly  magnified.] 


(l)An 


Scale  of  Female, — The  scale  of  the  female  is  circular,  snowy  white  (or, 
according  to  Signoret,  yellowish  white),  with  the  exuvise  light  yellow,  and 
upon  one  side;  the  first  skin  is  naked,  the  second  usually  covered  with 
secretion.    Diameter,  2  mm.-3  mm.  (.08^.12  inch). 

Female, — The  female  is  elongated,  resembling  in  form  a  Mytilaspis  more 
than  a  Diaspis.  The  head  and  thorax  comprise  the  larger  part  of  the 
body.  The  abdomen  is  very  distinctly  segmented,  especially  upon  the 
sides;  each  segment  presents  one  or  several  plates,  the  two  segments  pre- 
ceding the  last  a  greater  number,  but  usually  less  than  ten.  The  last 
segment  presents  the  following  characters: 

The  groups  of  spinnerets  are  remarkable,  from  the  fact  that  those  of  each 
side  are  often  more  or  less  continuous.  Signoret  stated  that  the  anterior 
group  alone  is  distinct;  but  in  the  majority  of  the  specimens  which  I  have 
studied  the  lateral  groups  are  more  or  less  distinct.  The  anterior  group 
consists  of  about  twenty  spinnerets;  the  lateral  group  are  of  from  twenty- 
five  to  thirty-five  each.  There  are  three  pairs  of  lobes.  Tlie  median  lobes 
are  large,  slightly  serrate,  approximate  at  base,  and  diverging  laterally. 
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The  second  and  third  lobes  of  each  side  are  deeply  incised;  the  mesal 
lobule  in  each  case  is  the  larger. 

The  plates  are  long,  slender,  and  simple.  Those  nearer  the  meson  are 
smaller  than  those  further  removed  from  it;  they  are  situated  as  follows: 
One  arising  from  the  base  of  the  lateral  margin  of  each  of  the  three  lobes 
of  each  side;  one  midway  between  the  meson  and  the  penultimate  segment; 
two  to  four  near  the  penultimate  segment — there  are  commonly  only  two 
in  this  position,  occasionally  three,  and  sometimes  four. 

The  spines  on  the  dorsal  surface  are  situated  as  follows:  One  very  small 
one  on  each  of  the  lobes;  one  on  the  outer  lobule  of  each  of  the  second 
and  third  lobes;  one  mesad  of  the  fourth  plate;  and  one  between  the  two 
lateral  plates.  On  the  ventral  surface  there  is  situated  a  spine  a  little 
mesad  of  each  of  the  first  four  dorsal  spines. 

Scale  of  Male. — The  scale  of  the  male  resembles  that  of  other  species  of 
Diaspis,  in  being  long,  tricarinated,  white,  and  with  the  larval  skin  at  one 
end;  length,  1.25  mm.  (.05  inch). 

Male, — **The  male  is  of  a  reddish  white,  with  the  wings  white,  the  veins 
of  the  wings  rosy;  the  venter  is  a  little  darker;  the  style  equals  the  abdo- 
men in  length;  antennsB  and  feet  yellowish,  slightly  pubescent." — Signoret. 

Specimens  which  we  bred  were  bright  orange,  with  the  band  of  the  same 
color,  and  the  eyes  black. 

Habitat. — ^This  species  infests  the  bark  of  rose  bushes,  and  on  the  bark 
of  blackberry  and  raspberry  canes. 

•  Remedy. 

This  scale  is  quite  troublesome,  and  is  very  common  throughout  this 
State,  on  rose  bushes,  blackberries,  and  raspberries.  When  blackberries 
and  raspberries  become  badly  infested,  it  is  best  to  cut  out  and  burn  at 
once  the  old  infested  canes.  The  old  infested  wood  of  rose  bushes  can  also 
be  removed,  without  injury  to  the  plant,  and  the  balance  of  the  bushes 
sprayed  with  a  solution  of  strong  whale-oil  soap,  one  pound  to  the  gallon 
of  water,  and  applied  warm.  Strong  caustic  solutions  injure  the  plants. 
The  soap  should  be  of  the  best.  The  raspberry  and  blackberry  canes 
should  be  examined  a  few  inches  below  the  surface  of  the  ground,  this 
generally  being  loose,  and  thrown  against  the  plants  by  the  plow  or  culti- 
vator, covers  up  part  of  the  infested  canes. 

Genus  Chionaspis. 

This  genus  includes  species  of  Diaspinse,  in  which  the  scale  of  the  female 
is  long,  sometimes  much  widened,  with  the  exuvise  at  one  extremity,  and 
the  scale  of  the  male  long,  generally  white,  more  or  less  carinated  (except 
in  C.  ortholohis)j  with  the  sides  parallel  and  the  larval  skin  at  the  anterior 
end.     The  last  segment  of  the  female  presents  five  groups  of  spinnerets. 

This  genus  resembles  Diaspis  in  the  form  of  the  scale  of  the  male,  and 
Mytilaspis  in  the  form  of  the  scale  of  the  female;  in  most  species,  however, 
the  scale  of  the  female  is  wider  than  in  Mytilaspis. 

pine  scale. 

Chionaspis  pinifoliae,  Pitch. 

Scale  of  Female. — The  scale  of  the  female  is  snowy  white  in  color,  with 
the  exuviae  light  yellow;  it  is  usually  long  and  narrow;  sometimes,  however, 
it  is  broad.    The  shape  of  the  scale  apparently  depends  on  that  of  the  leaf 
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plate  than  any  other).  The  plates  are,  even  at  this  time,  not  well  diflFer- 
entiated,  and,  with  the  increase  of  the  insect  in  size,  the  dividing  lines 
become  lost,  the  lateral  plates  extend  over  the  central,  until  at  full  growth 
the  wax  presents  the  appearance  of  a  continuous  even  covering.  At  any 
time  previous  to  full  growth,  after  the  plates  have  been  formed,  if  the  waxy 
shield  be  removed,  six  very  large  prominences  will  be  observed,  three  on 
each  side  of  the  insect,  corresponding  to  the  six  original  lateral  plates.  As 
the  body  fills  with  eggs  and  expands,  these  tuberosities  grow  less  percepti- 
ble, until  in  the  old  female  they  are  not  to  be  seen  at  all. 

The  half-grown  specimens  are  usually  dirty  yellowish  white  in  color, 
often  tinted  with  pinkish  or  reddish  brown. 

Food  Plants, — ^While  the  principal  economic  importance  of  this  species 
is  derived  from  the  fact  that  it  is  found  upon  all  the  different  citrus  plants 
in  different  parts  of  Florida,  yet  it  is  also  found  upon  fig,  pomegranate, 
guava,  quince,  and  Japan  plum  {Biotrites  japonica).  I  have  also  found  it 
upon  red  bay,  oleander,  sweet  bay,  very  abundantly  upon  the  gall  berry 
{Ilex  glaber),  upon  the  common  myrtle,  and  upon  an  ericaceous  plant 
belonging  to  the  genus  Andromeda. 

Synonymical. — ^This  species  is  treated  under  the  name  of  Ceroplastes 
rusd,  Linn.,  by  Mr.  Ashmead  in  his  "Orange  Insects,"  and  what  is  proba- 
bly the  same  insect  was  similarly  identified  by  Professor  Riley  in  the 
Department  of  Agriculture  report  for  1878,  page  208.  Compared  with  C. 
ruscif  however,  C.  floridemis  presents  several  marked  differences,  the  most 
easily  noticeable  being  the  small  size  of  the  central  plate,  and  its  entire 
disappearance  so  early  in  the  life  of  the  insect.  With  C  rusci,  according 
to  the  figures  of  Targioni  and  Signoret,  the  central  plate  is  much  larger 
than  any  of  the  others,  and  continues  so  as  long  as  any  dividing  lines  can 
be  observed. 

From  the  specific  name  which  I  have  given  this  insect,  it  will  be  seen 
that  I  consider  it  indigenous.  I  found  it  common  in  all  parts  of  Florida 
which  I  visited,  even  upon  the  pine  barrens  many  miles  from  any  orange 
prove.  Moreover,  I  have  always  found  it  more  abundant  upon  the  gall 
berry  than  upon  the  orange  or  any  cultivated  plant.  Mr.  Ashmead  con- 
siders it  as  imported,  but  his  specific  identification  has  undoubtedly  misled 
him. 

The  orange  growers  cannot  expect  to  free  their  groves  from  this  insect  so 
long  as  the  gall  berry  grows  about  them  as  abundantly  as  it  does  in  some 
places.  I  have  always  found  those  bushes  growing  in  wet  places  more 
extensively  infested  than  others 

FIX)RIDA  BARNACLE   SCALE 

CeropLastes  cirropediformu.  Comstock 

Adult  Female. — Average  length  5  mm.;  width,  4  mm.;  height,  4  mm. 
When  naked  the  color  is  dark  reddish  brown;  the  shape  subglobular,  with 
a  strong  spine-like  projection  at  the  anal  end  of  the  body.  The  waxy 
covering  is  dirty  white,  mottled  with  several  shades  of  grayish  or  light 
brown,  and  even  in  the  oldest  specimens  retains  the  division  into  plates, 
although  the  form  is  more  rounded,  and  the  dividing  lines  by  no  means  as 
distinct  as  at  an  earlier  age.  There  are  visible  a  large  convex  dorsal  plate, 
and  apparently  six  laterals,  each  with  a  certain  nucleus;  the  anal  plate 
however,  is  larger,  and  shows  two  nuclei,  and  is  evidently  two  plates  joined 
together.  Antennse  six-jointed,  and  proportioned  as  with  0.  flondenm. 
Legs  long;  tibiae  nearly  twice  as  long  as  tarsi;  digitules  of  the  claw  very 
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large.  The  other  tarsal  pair  very  long  and  slender,  but  with  a  very  large 
button.  The  skin  is  seen  in  places  to  be  furnished  with  many  minute, 
round,  transparent  cellules,  probably  spinnerets 
(indicated  and  so  called  by  feignoret  in  his  des- 
cription of  C  vinsonii),  and  along  the  border 
are  small  groups  of  the  constricted  arrow-shaped 
tubercles  mentioned  in  the  last  species;  but  the 
bristle-shape  spinnerets  seem  to  be  wanting,  as 
in  C,  fairmairiiy  Targ. 

The  Eggs, — Length  0.36  mm.,  rather  slender, 
little  more  than  a  Uiird  as  thick  as  long.  Color 
light  reddish  brown,  rather  darker  than  the  eggs 
01  C.floridensis. 

Growth  of  the  Insect, — ^The  growth  of  the  insect 
and  the  formation  of  the  waxy  covering  seems 
to  be  very  similar  to  that  of  the  last  species. 
Soon  after  the  larva  settles  the  same  two  dorsal 
ridges  of  white  secretion  make  their  appearance, 
but  soon  split  up  into  transverse  bands.  Ex- 
amined on  the  fifth  day  after  hatching  a  larva 
showed  seven  distinct  transverse  bands,  the  an- 
terior one  being  in  the  shape  of  a  horseshoe.  At 
the  same  time  the  lateral  margin  of  the  body 
was  observed  to  be  fringed  with  jstiff  spines, 
seventeen  to  a  side.  At  nine  days  the  small 
horseshoe-like  mass  had  extended  so  as  to 
nearly  cover  the  thorax,  and  the  transverse 
bands  had  lengthened  and  widened  until  they 
presented  the  appearance  of  a  nearly  complete 
shield  to  the  abdomen,  serrate  at  the  edges. 
Fifteen  lateral  tufts,  such  as  were  noticed  in 
C,  floridensis,  and  such  as  Targioni  figures  in 
the  larva  of  0.  rusci,  had  appeared,  though  still 
small 
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At  this  stage  of  growth,  as  with  the  last  spe-  tion  and  description  of  the  pre- 
cies,  all  development  seemed  to  stop,  although  ceding  species  apply  to  this 


[A.  small  barnacle-like  scale 

found  throughout  Florida.  The 

reasons  given  for  the  publica- 

re- 

the  specimens  lived  on  for  months  the  t^mij^r-  ^^i^^^^^^tr^J; 
ature  in  the  breeding  house  probably  not  being  (3a)  female,  enlarged.] 
favorable  to  the  formation  of  the  plates. 

The  smallest  specimen  in  the  collection  with  the  plates  already  formed, 
measures  2  mm.  Ions,  by  2  mm.  wide,  and  1  mm.  high.  The  color  is  light 
brown  and  the  wax  has  a  somewhat  translucent  appearance.  The  dorsal 
plate  is  seven-sided;  it  is  truncate  anteriorly  ana  pointed  posteriorly. 
From  each  angle  radiates  a  suture  to  the  lateral  edge,  thus  forming  seven 
lateral  plates,  of  which  a  single  one  is  above  the  head,  while  above  the 
anus  is  the  suture  between  two.  Through  this  suture  projects  the  anal 
spur.  Each  plate  has  a  dark  brown  patch  in  its  center,  and  in  the  center 
01  each  brown  patch  is  a  bit  of  the  white  secretion. 

Habitat  and  Food  Plants. — Found  in  Florida,  on  orange,  quince,  and  on 
a  species  of  Eupatorium^  often  in  company  with  C,  floridensiSf  although  it 
was  by  no  means  so  common  a  species. 
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Genus  Pulvinaria. 

The  genus  Pulvinaria  is  not  well  defined.  It  was  erected  for  those 
species  of  Lecaninss,  in  which  the  females  after  fecundation  secrete  below 
and  at  the  posterior  end  of  the  body  a  mass  of  cottony  material  which 
forms  a  nidus  for  the  eggs. 

But  one  species  has  been  described  in  this  country — the  Pvlvinaria  innu- 
merabilia,  of  Rathvon,  a  very  abundant  species  in  many  localities  upon 
the  maples. 

COTTONY  MAPLE   SCALE. 

Pulvinaria  innumerabilis^  Rathvon. 


Figure  56. 

[A  white  cottony  scale  (Figare  56),  which  infests  the  maple,  and  has  also  been  found  on 
the  grapevine,  ana  on  the  osage  orange,  (a)  Shows  the  scale  on  the  maple  leaf.  (6)  Shows 
the  scale  on  the  branch  of  the  osage  orange.  The  figure  to  the  right  snows  the  scale  on 
grapevine.] 

This  scale  insect  (Figure  56)  somewhat  resembles  the  cottony  cushion 
scale  (Icerya  purcha^)^  but  can  be  easily  distinguished,  being  much  smaller 
and  the  general  appearance  differing  materially.  The  female  is  oval  in 
form,  color  dark  brown;  near  the  posterior  end  are  ridges,  and  the  lines 
that  separate  them  are  darker  than  the  other  parts.  The  eggs  are  laid  in 
the  cottony  sac;  they  are  white  when  first  laid,  but  change  to  a  yellowish 
tinge  before  hatching.  They  are  oval  in  form.  The  larva  is  yellowish 
white. 
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Remedy. 

This  scale  is  seldom  met  with.  There  is  a  species  of  black  ant  that 
destroys  its  egg  sac,  and  on  that  account  it  does  not  increase.  Being  a 
soft  shell  scale,  the  hot  sun  also  kills  many  of  the  insects.  During  the 
time  the  vines  are  dormant — ^in  the  winter — ^the  prunings  are  carefully 
gathered  and  burned.  The  body  of  the  vine  is  then  sprayed  with  a  solu- 
tion of  whale-oil  soap,  one  pound  to  the  gallon  of  water,  and  applied  warm. 

CAMELLIA   SCALE. 

Pulvinaria  camellicola,  Signoret. 


Figure  67. 


[A  cottony-like  insect  infestine  the  Camellia  Janonica. 
in  tested  limb  and  leaf,  showing  the  scales  thereon.] 


(a)  One  of  the  scales.    (&)  An 


According  to  Maskell,  the  adult  female  is  yellowish  or  reddish  brown, 
naked,  slightly  convex,  elongated;  skin  smooth,  with  puncta;  length  vari- 
able, from  about  one  seventh  of  an  inch  to  one  ninth  of  an  inch.  Antennas 
(according  to  Signoret)  with  sometimes  six,  sometimes  seven  joints. 
Abdominal  cleft  and  looes  normal.  The  insect  excretes  a  narrow,  white, 
cylindrical,  cottony  ovisac,  which  is  conspicuous  on  the  leaf  of  the  plant, 
and  the  brown  body  of  the  female  can  be  seen  at  one  end  of  it.  The  eggs 
in  this  ovisac  are  numerous,  perhaps  some  hundreds.  Larvss  and  second 
stage  of  female  flat,  oval,  yellowish  brown. 

Male  pupa  covered  with  a  waxy,  elongated  test,  as  in  the  genus  Cteno- 
chiton,  but  there  is  no  fringe,  and  the  segments  of  the  test  are  not  conspic- 
uous; the  test  is  oval  and  convex. 

Adult  male  yellowish  gray,  the  head  rounded,  with  an  anterior  protuber- 
ance. Two  dorsal  and  two  ventral  eyes,  and  two  ocelli.  Antennse  of  ten 
joints,  all  hairv.  Feet  exhibiting  only  two  digitules,  the  upper  pair. 
Abdominal  spite  short,  with  two  longish  setae  on  each  side,  each  pair  of 
which  are  covered  with  cotton,  which  is  produced  into  a  long,  white,  con- 
spicuous Cauda. 

Habitat — On  camellias;  those  in  the  open  air  are  much  subject  to  it. 

The  female  of  this  species  is  not  unlike  Lecanium  hesperidum,  but  the 
formation  of  the  white  ovisac  is  a  clearly  distinguishing  character.    In 
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late  summer  the  female  often  drops  off  to  the  ground,  leaving  only  the 
ovisac  observable  on  the  leaf. 

Remedy. 

Wash  the  plants  with  a  strong  solution  of  tobacco  water,  which  must  be 
washed  off  about  an  hour  after  it  is  applied  with  cold  water. 

HEMISPHJBRICAL   SCALE. 

Lecanium  henmphxricum^  Targioni. 


Figure  58. 


Figura  59. 


[A  dark  brown  hemispherical  scale,  which  infests  citrus  (and  ornamental  trees,  but 
mostly  the  lime  and  the  filbert  They  settle  on  the  limb  and  on  the  mid-rib  of  the  leaf, 
but  mostly  along  the  margin,  as  shown  in  Figure  58.  Figure  59  (3),  a  branch  and  leaves 
infested  by  the  scales ;  (3a)  adult  female— enlarged.] 

Adult  Female, — Shape  approaching  hemispherical,  with  the  edges  flat- 
tened. Average  length,  3.5  mm.;  width,  3  ram.;  height,  2  mm.  The 
shape  and  proportions  vary  somewhat,  according  as  the  scale  is  formed 
upon  a  leaf  or  a  twig.  Upon  the  rounded  twig  it  loses  something  of  its 
hemispherical  form,  becomes  more  elongated,  and  its  flattened  edges  are 
bent  aownwards,  clasping  the  twig.  In  such  cases,  of  course,  its  height 
becomes  greater  and  its  width  less.  The  color  varies  from  a  very  light 
brown  when  young  to  a  dark  brown,  occasionally  slightlv  tinged  with  red- 
dish, when  old.  The  oval  cells  of  the  skin  vary  in  length  from  .01  mm.  to  .04 
mm.,  and  each  cell  contains  a  large  granular  nucleus.  The  antennsB  are 
eight-jointed,  with  joints  one  and  two  short  and  thick;  joint  three  is  the 
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longest,  and  the  succeeding  joints  decrease  gradually  in  length  to  joint  eight, 
which  is  longer  than  the  preceding.  Occasionally  a  specimen  is  found  in 
which  joint  five  is  longer  tnan  four,  and  I  have  seen  individuals  in  which  this 
was  the  case  with  one  of  the  antennse  while  the  other  was  normal.  The  legs 
are  long  and  rather  slender.  The  bristle  on  the  trochanter  is  long.  The 
articulation  of  the  tarsi  is  very  well  marked.  (This  fact  was  suggested  to 
Signoret,  that  the  insects  of  this  series  are  less  fixed  than  their  congeners.) 
The  tarsal  digitules  are  as  usual  two  long  and  two  short;  those  of  the  claws 
spreading  widely  at  summit  and  very  stout  at  the  base.  The  anal-genital 
ring  (more  easily  seen  than  in  the  other  species  we  described)  is  fur- 
nished with  eight  long  hairs.  The  anal  plates  are  triangular,  with  rounded 
corners,  and  are  furnished  with  two  long  hairs  upon  the  disk  and  three 
much  shorter  ones  at  the  tip. 

The  Eggs. — ^The  egg  is  ellipsoidal  in  form  and  0.15  mm.  in  length.  In 
color  it  is  whitish,  with  a  yellowish  tinge,  and  is  smooth  and  shiny. 

The  Newly-hatched  Larva. — ^The  antennse  are  only  seven-jointed,  and  the 
tarso-tibial  articulation  is  hardly  marked. 

Actual  observation  shows  the  surmise  of  Signoret  as  to  the  locomotive 
powers  of  this  insect  to  have  been  correct.  We  have  seen  the  adult 
insects  when  removed  from  their  positions  crawl  back  with  apparent  ease. 

Remedy. 

This  scale  insect  infests  the  lime  tree  mostly.  The  best  remedy  is  the 
kerosene  emulsion,  prepared  as  follows: 

Five  gallons  best  Kerosene  oil,  150  degrees  test;  one  and  a  fourth  pounds 
good  common  soap,  or  one  bar  and  a  half  of  soap  usually  sold  as  pound 
packages;  two  and  a  half  gallons  of  water.  This  makes  the  emulsion. 
When  using,  dilute  six  and  one  half  to  seven  gallons  of  water  for  each 
gallon  of  oil,  and  to  this  mixture  add  two  and  a  half  pounds  of  good  home 
made  soap,  dissolved  in  boiling  water.  All  this  mixing  is  done  with  hot 
water,  and  is  applied  at  a  temperature  of  140  degrees  Fahrenheit. 

BROWN  OR   SOFT  ORANQE   SCALE. 

Lacanium  hesperidum,  Linn. 

Adult  Female. — Length,  3  mm.  to  4  mm.  Color,  yellow,  inclined  to 
brown  upon  disk,  often  quite  dark;  shape,  elongated  oval,  nearly  flat; 
smooth  and  shining,  with  sparse  punctures  upon  the  disk^  after  death  the 
border  above  often  becomes  wrinkled  radially  for  narrow  space.  The 
antennae  are  seven-jointed,  the  fourth  and  seventh  subequal  in  length,  and 
the  third  but  little  shorter;  one,  two,  five,  and  six  short  and  subequal. 
The  legs  are  long  and  comparatively  slender,  with  the  tarsi  shorter  by  one 
fourth  than  the  tibise;  the  hair  upon  the  trochanter  is  very  long,  ana  the 
tarsal  claw  is  large;  the  tarsal  digitules  are  long  and  much  widened  at 
their  extremities;  and  also  stout  at  the  base.  The  anal  ring  is  very  small 
and  is  furnished  with  six  long  stout  bristles. 

Young  Larva. — Long  oval;  antennee  with  six  joints  only,  of  which  the 
third  is  the  longest. 

The  male  of  this  species  has  never  been  found,  although  it  has  been 
studied  from  the  time  of  Linnaeus  down.  The  species  is  viviparous.  This 
is  the  commonest  and  most  widely  spread  of  any  of  the  bark-lice  we  have 
considered.    In  the  United  States  we  have  received  it  from  all  quarters. 
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Figure  60. 

[A  dark  brown,  oval  scale,  infesting  citrus  trees  and  ornamental  plants.  Figure  60,  a 
branch  of  orange  thickly  infested  with  the  scales.] 

We  have  no  data  concerning  the  number  of  generations  each  year;  in  fact, 
they  are  not  well  marked. 

Three  species  of  parasites  have  been  reared  from  this  bark-louse.  The 
first,  Cocophagus  cognatvs,  from  Lecanium  heaperidum,  on  oranges  in  Florida; 
the  second,  Comys  bicolor,  from  scales  on  ivy  at  Washington ;  and  the  third, 
EncyrtuB  flavus,  from  orange  scales  in  California. 

Remedy, 

This  scale  is  not  met  with  as  much  as  a  few  years  ago,  internal  parasites 
keeping  it  in  check.  It  infests  citrus  trees  mostly.  The  following  remedy  is 
very  effective,  and  will  not  injure  foliage  or  fruit:  One  pound  of  caustic 
soda  is  dissolved  in  one  and  one  half  gallons  of  water;  then  two  pounds 
of  resin  and  one  pound  of  tallow  are  dissolved  in  one  ouart  of  the  lye. 
After  the  resin  is  all  well  dissolved  by  moderate  heat,  tne  lye  is  added 
slowly  while  cooking  under  continued  stirring;  the  mixture,  if  good,  will 
become  dark  brown  and  thick.  Should  it  become  whitish  and  flocky  (this 
is  caused  by  too  much  and  too  strong  lye),  water  should  be  added,  and  it 
will  become  right  again.  This  will  make  twenty-two  pints  of  soap,  for  water 
should  be  added  to  make  that  amount,  after  the  lye  is  in  it,  at  a  cost  of  11 
cents,  excluding  labor  and  fuel  in  preparing  it,  which  amounts  to  but  little, 
and  will  be  sufficient  for  forty-four  gallons  of  wash  sprayed  well. 


SCALE  INSECTS. 
BLACK   SCALE. 

Lecanium  olese,  Bernard. 
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Figure  61. 


[A  blackish  brown  scale,  very  common  throaghout  the  State, 
of  plant    It  is  more  troublesome  on  the  olive  than  on  any  other  tree;  next  to  the  olive 


citrus  trees  suffer  the  most  from  their  attacks, 
fested  by  the  scales.    (la)  Female,  enlarged.] 


Infests  nearly  every  kind 

iT  tree;  next  to  the  olive 

Figure  61  represents  an  olive  branch  in- 


Adult  Female, — Dark  brown,  nearly  black  in  color;  nearly  hemispherical 
in  form,  often,  however,  quite  a  little  longer  than  broad;  average  length, 
from  4  mm.  to  5  mm.;  average  height,  3  mm.  Dorsum  with  a  medium 
longitudinal  carina  and  two  tranverse  carinse,  the  latter  dividing  the  body 
into  three  subequal  portions;  frequently  the  longitudinal  ridge  is  more 
prominent  between  the  transverse  ridges  than  elsewhere,  thus  forming  with 
them  a  raised  surface  of  the  form  of  a  capital  H.  The  body  is  slightly  mar- 
gined; outer  part  of  the  disk  with  many  (eighteen  to  thirty)  small  ridges, 
which  extend  from  the  margin  half-way  up  to  center  of  dorsum.  Viewed 
with  the  microscope,  the  skin  is  seen  to  be  filled  with  oval  or  round  cells, 
each  with  a  clear  nucleus,  the  average  size  of  the  cells  being  from  .05  mm. 
to  .06  mm.  in  length,  while  the  nuclei  average  .02  mm.  in  diameter.  The 
antennae  are  long  and  eight-jointed,  the  two  basil  joints  short;  joint  three 
longest;  joints  four  and  five  equal  and  shorter;  joints  six  and  seven  equal 
and  still  shorter;  joint  eight  with  a  notched  margin  and  almost  as  long  as 
joint  three.  Legs  rather  long  than  stout,  the  tibiee  being  about  one  fifth 
longer  than  the  tarsi.    The  anal  ring  seems  to  bear  six  long  hairs. 
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Figure  02. 

[Figare  62  represents  an  olive  branch  infested  with  black  scale.  Lecanium  olex^  as  they 
appear  on  larger  branches.  This  scale  is  mostly  confined  to  the  branches,  large  and 
small,  but  also  settles  on  the  leaves  and  on  the  fruit.  The  dead  bodies  (shells)  remain  on 
the  tree  after  the  young  escape  from  under  them.] 

The  Eggs. — Long  oval  in  shape,  0.4  mm.  in  length,  yellowish  in  color. 

Newly  hatched  Larvse, — ^There  is  nothing  very  characteristic  about  the 
young  larvae;  they  are  flat,  and  their  antennse  are  only  six-jointed. 

The  black  scale  is  stated  by  Signoret  to  be  properly  in  Prance  an  olive 
scale,  sometimes,  however,  becoming  so  common  as  to  occur  on  all  neigh- 
boring plants  also.  It  infests  the  greatest  variety  of  plants,  and  becomes  a 
very  serious  enemy  to  orange  and  other  citrus  trees.  It  preferably  attacks 
the  smaller  twigs,  and  the  young  usually  settle  upon  the  leaves.  The 
development  of  this  species  is  very  slow.  There  is  only  one  brood  in  a 
year. 
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Remedy. 

This  scale  is  very  troublesome,  especially  on  olive  trees.  Mr.  Ell  wood 
Cooper  states  that  "  they  are  harder  to  kill  on  the  olive  than  on  any  other 
tree."  The  kerosene  emulsion  is  the  best  remedy  in  use  against  it  on  the 
olive.    On  citrus  trees  various  remedies  are  used  successfully. 


Kerosene  Emulsion  for  Olive  Trees, 

Kerosene,  150  degrees  test 5    gallons. 

Common  soap  (laundry)... IJ  pounds. 

Water 2l  gallons. 


Directions. — Boil  the  soap  and  water  until  the  soap  is  thoroughly  dis- 
solved; place  in  a  tub  or  barrel,  and  add  the  kerosene,  and  churn  with  a 
dasher,  or  pump  through  the  nozzle  until  emulsified;  then  use,  first  dilut- 
ing one  gallon  with  six  and  one  half  gallons  of  water;  and  to  this  mixture 
add  two  and  one  half  pounds  of  good  home-made  soap,  dissolved  in  hot 
water.  All  the  mixing  should  be  done  with  hot  water,  and  applied  at  a 
temperature  of  140  degrees  Fahrenheit.  During  spraying  great  care  must 
be  taken  not  to  allow  the  oil  to  raise  on  the  surface  of  the  water.  The  best 
way  to  prevent  this  is  by  one  man  doing  the  stirring  while  the  other  men 
do  the  pumping  and  spraying. 

Remedy  for  Citrus  Trees, 

The  kerosene  emulsion  can  also  be  applied  on  citrus  trees  with  good 
effect;  but  being  expensive,  and  as  cheaper  remedies  are  as  effective  on 
citrus  trees,  the  following  remedy  is  used  with  very  satisfactory  results: 

Ingredients  for  One  Barrel  of  Fifty  Oallons, 

Potash 14  pounds. 

Caustic  soda,  98  per  cent 8  pounds. 

Lime,  nnslackea. 5  pounds. 

Fish  oil,  polar  or  seal '. 10  gallons. 

Directions, — First. — Dissolve  the  soda  and  potash  by  placing  them  to- 
gether in  twelve  gallons  of  water. 

Second. — Slack  the  lime  in  the  barrel  to  be  used,  in  two  gallons  of  water, 
then  add  the  fish  oil  to  the  lime,  and  stir  well  until  the  lime  and  the  oil 
have  turned  to  a  thick  batter;  then  add  the  soda  and  potash,  water  boiling 
hot,  and  stir  well  with  a  dasher  for  five  minutes  or  more,  then  leave  stand- 
ing four  or  six  hours;  at  the  end  of  four  or  six  hours  fill  up  with  cold  water; 
do  not  pour  in  all  the  water  at  once,  but  about  two  buckets  at  a  time;  stir 
well  as  the  first  two  buckets  go  in,  to  prevent  lumps.  Use  the  following 
day.  Apply  cold,  one  pound  to  the  gallon  of  water.  In  dissolving  it  do 
not  boil,  but  weigh  the  amount  to  be  used,  place  in  a  barrel,  and  on  top  of 
it  pour  hot  water,  about  one  bucket  to  every  hundred  pounds.  After  pour- 
ing in  the  hot  water  stir  lively  with  a  dasher  until  it  is  entirely  dissolved, 
then  reduce,  with  cold  water,  sufiBciently  thin  enough  to  pass  through  the 
strainer;  then  place  in  the  tank  and  fill  up  with  water,  stir  well,  and  it  is 
ready  for  use.    Apply  cold. 

14" 
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BROWN  APRICOT  SCALE. 

Lecanium,     (Sp.  unnamed.) 


Figure  68. 
[A  brown  scale  insect  infesting  the  apricot,  plam,  prune,  cherry,  etc.] 

This  scale  (Figure  63),  until  recently,  had  not  made  its  presence  felt,  as 
it  had  confined  itself  to  only  one  fruit  district.  Within  the  past  two  years 
it  has  appeared  in  many  places  where  it  was  never  before  known  to  have 
existed.  This  scale  insect  resembles  the  brown  or  soft  orange  scale  {Leca- 
nium hesperidum),  but  differs  greatly  in  its  characteristics.  It  infests  the 
apricot,  prune,  plum,  and  has  been  found  on  the  cherry  and  the  pear,  but 
does  not  infest  the  latter  fruits  as  much  as  it  does  the  apricot  and  prune. 
On  the  apricot  and  prune  trees  it  has  been  very  troublesome,  owing  to  the 
fact  that  during  the  summer  months  the  trees  present  a  dirty  black  appear- 
ance, caused  by  a  fungus  formed  by  the  excretions  from  this  scale.  This 
fungus  also  blackens  the  fruit.  During  the  spring  and  summer  months 
the  trees  (new  growth)  are  very  tender,  and  for  that  reason  are  diflBcult  to 
treat  or  spray,  unless  with  such  remedies  as  do  not  iniure  the  tender  foliage, 
and  these  are  usually  too  weak  to  kill  the  scales.  The  eggs  are  white,  and 
in  shape  resemble  those  of  the  black  scale  {Lecanium  oUse)  but  are  much 
smaller.  They  hatch  durine  the  months  of  June  and  July,  but  have  also 
been  known  to  continue  hatching  until  September.  There  is  but  one  brood 
a  year. 
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Remedy, 

The  following  remedy  has  proved  very  satisfactory,  applied  during  win- 
ter, when  theHrees  are  dormant: 

Unslacked  lime 50  pounds. 

French  salphur 20  pounds. 

Salt 15  pounds. 

Prepared  as  follows:  Place  ten  pounds  of  lime  and  twenty  pounds  of 
sulphur  in  a  heater  with  twenty  gallons  of  soft  water.  Boil  for  half  an 
hour  or  more,  until  both  lime  and  sulphur  are  dissolved.  The  sulphur 
must  be  thoroughly  dissolved  and  mixed  with  the  lime;  the  mixture  will 
then  be  of  an  aml>er  color.  Next  place  in  a  cask  or  box  forty  pounds  of 
good  lime  and  pour  upon  it  enough  soft  hot  water  to  thoroughly  slacken 
the  lime  and  keep  it  in  a  liquid  form.  After  the  lime  is  thoroughly  slacked, 
add  fifteen  pounas  of  common  stock  salt  while  the  material  is  hot.  When 
the  salt  is  well  dissolved  mix  the  two  lots  together,  with  sufficient  water  to 
make  sixty  gallons  of  spraying  material,  which  will  then  be  a  thin  white- 
wash. The  material  should  be  strained  after  being  thoroughly  mixed — 
a  good  piece  of  burlap  answering  well  for  the  purpose.  Apply  the  mixture 
with  a  spray  pump,  using  a  rubber  plate  in  the  nozzle  instead  of  the  brass 
plate. 

PLUM  SCALE. 

Lecanium  persicas,  Fabr. 

This  scale  insect  resembles  the  black  scale  {Lecanium  oleas)  in  appear- 
ance, but  is  much  larger,  being  the  largest  of  the  scales  described.  The 
eggs  are  white,  changing  to  yellowish  white  before  hatching.  There  is  but 
one  brood  a  year;  they  hatch  through  the  months  of  June,  July,  and  August. 
Besides  infesting  the  prune  and  plum,  they  also  infest  the  English  walnut, 
but  are  not  considered  a  troublesome  pest. 

Remedy. 

This  insect,  being  a  Lecanium,  can  be  destroyed  with  the  same  remedy 
as  used  against  the  black  {Lecanium  olex)  scale.     (See  remedies.)     On 

Slums,  prunes,  and  walnuts  they  can  be  very  easily  destroyed  during  the 
ormant  period  of  those  trees. 

LIVE  OAK  SCALE. 

SvbfamiLy  Cqccinse.     Genua  Kermes, 

Body  perfectly  globular,  or  with  a  slight  incision  for  insertion  on  the 
twig  or  branch.  On  an  external  examination  no  trace  of  antennae,  legs,  or 
even  mouth  parts  is  to  be  observed,  and  the  insect  presents  precisely  the 
appearance  of  a  gall. 

In  the  larvfie,  however,  the  true  characters  of  the  Coccinse  are  seen — multi- 
articulate  lower  lip,  and  the  absence  of  the  anal  plates.  The  larval  char- 
acters are  the  ones  which  have  been  principally  used  in  the  description  of 
species,  as  they  are  easy  to  find.  They,  the  larvae,  are  long,  oval,  the  abdo- 
men plainly  segmented,  and  deeply  cleft  at  the  extremity,  except  in  K, 
vermUio  and  K.  ballotae.  Upon  each  segment  there  are  several  spines  at 
the  lateral  edge,  and  several  hairs  upon  each  disk.  The  lateral  lobes  have 
each  a  bundle  of  spines  and  a  very  long  hair.    Antennae  six-jointed;  joint 
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Figure   64. 

[This  scale  is  chiefly  found  on  oak  trees,  being  very  common  on  the  live  oak,  and  on 
various  other  species.] 

three  longest.  With  all  the  lege  the  tibiee  are  shorter  than  the  tarsi.  With 
the  adult  the  antennae  and  legs  appear  natural;  but  in  very  old  individuals, 
which  have  secreted  the  hornv  covering,  the  antennae  are  stilt  present  but 
deformed;  so  also  with  the  legs,  but  the  latter  are  sometimes  entirely 
wanting.     (Signoret.) 

The  males  resemble  those  of  other  Coccinae,  and  are  inclosed  in  a  little, 
white,  felt-like  sac.  Head  globular,  with  four  eyes  and  six  ocelli  in  K, 
bauhinii  (the  only  species  observed  by  Signoret).  The  antennae  are  very 
long;  joint  three  longest,  joint  ten  shortest,  and  carrying  several  hairs  with 
buttoned  tips.  Wings  long;  abdomen  long,  with  a  short  genital  armature, 
and  two  long  bristles  each  side;  legs  long,  the  tibiae  longer  than  the  tarsi, 
the  latter  with  a  long  claw,  and  the  four  ordinary  digitules. 

Remedy. 

This  scale  infests  several  species  of  oaks;  it  does  not  confine  its  attacks 
to  the  live  oak  exclusively.  Young  ornamental  oaks  have  suffered  greatly 
from  their  attacks,  not  that  they  affected  the  tree,  for  no  such  signs  are 
visible,  but  rendered  the  foliage  very  unclean,  and  caused  alarm,  as  it  was 
thought  they  would  spread  onto  fruit  trees.    This,  however,  has  not  been 
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the  case.  The  same  remedies  used  for  the  oak  scale  {Chionaspis  quercus) 
apply  to  this  one  (see  remedy).  Oaks  can  stand  strong  caustic  solutions 
only,  however,  during  the  dormant  period.  When  young  oaks  are  putting 
forth  new  growth,  it  is  easily  destroyed. 

NORFOLK  ISLAND  PINE  SCALE. 

Rhizococcvs  araucarise,  Maskell. 


HgnreOS. 

[A  small,  soft,  white,  scaly  insect,  infesting  the  Norfolk  Island  pine  {Araucariss  excelsa). 
Figure  65  shows  the  scales  as  thej^  infest  the  pine,  settling  mostly  at  the  base  of  the  leaf.] 

Found  very  common  on  the  Norfolk  Island  pine  {Araucaria  excelsa) 
growing  in  open  air. 

When  a  tree  is  badly  infested  with  this  pest  it  becomes  blackened  with 
a  black  fungus,  which  is  Fumago  salicina^  which  accompanies  Coccids  on 
orange  and  other  trees.  This  is  often  the  first  indication  of  the  presence 
of  the  insect.  But  when  an  infested  tree  is  carefully  examined,  numerous 
white  cocoon-like  sacs  containing  the  full  grown  insects  may  be  seen 
closely  applied  to  the  sides  or  bases  of  the  leaves.  Frequently  these  sacs 
are  so  massed  at  the  ends  of  the  twigs  that  the  bases  of  the  leaves  are 
completely  covered.  The  immature  insects  are  not  so  easily  seen  with  the 
unaided  eye,  as  they  differ  a  little  in  color  from  the  tree.  They  are  green- 
ish yellow,  and  are  usually  to  be  found  in  the  angles  formed  by  the  bases 
of  the  leaves.  The  larvae  of  both  sexes  and  the  adult  females  are  similar 
in  form.  The  posterior  end  of  the  body  is  furnished  with  two  prominent 
lobes,  each  terminated  by  a  long  hair.  Between  these  lobes  there  is  a 
conical  mass  of  white  waxy  matter  projecting  backwards.  The  margin  of 
the  body  is  fringed  with  a  row  of  tuDular  spinnerets.  Excepting  these 
filaments  and  the  caudal  tuft,  but  little  excretory  matter  is  to  be  seen;  so 
that  although  the  insect  resembles  a  mealy  bug  in  the  form  of  its  body,  it 
differs  greatly  in  appearance.  The  female  when  full  grown  measures 
2.3  mm. (.09  inch)  in  length.  When  the  female  is  ready  to  lay  her  eggs, 
she  excretes  a  cocoon-like  covering  to  the  body,  composed  of  white  waxen 
threads.    This  sac  is  dense  like  felt,  but  easily  torn;  it  is  open  on  the 
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middle  line  of  the  ventral  surface  or  very  much  more  delicate  on  that  part. 
It  adheres  to  the  tree  quite  firmly,  remaining  where  excreted  after  the 
death  of  the  insect.  As  the  eggs  are  laid,  the  body  of  the  female  shrinks 
away,  making  room  for  them,  and  finally  it  becomes  a  very  small  pellet 
in  the  anterior  end  of  the  sac,  the  remainder  of  the  space  being  fiUea  with 
eggs.  These  are  light  yellow  in  color.  When  the  male  larva  is  ready  to 
undergo  his  metamorphoses,  he  secretes  a  covering  to  his  body  resembling 
the  sac  excreted  by  the  female,  except  that  it  is  very  much  smaller,  meas- 
uring only  1.33  mm.  (.05  inch)  in  length.  From  this  sac  the  adult  insect 
emerges  as  a  delicate,  fly-like  creature,  with  two  large  wings,  and  a  pair  of 
long  waxen  filaments  projecting  from  posterior  part  of  the  abdomen;  these 
filaments  are  very  conspicuous,  being  white,  ana  longer  than  the  body  of 
the  insect.  Color  of  the  body,  white,  with  many  irregular  brown  markings. 
I  have  not  sufficient  data  to  ascertain  the  number  of  generations  of  this 
insect  each  year.  August  twenty-seventh,  I  found  specimens  in  all  stages  of 
development. 

Remedy. 

This  scale  is  generally  found  infesting  the  Norfolk  Island  pine,  between 
the  leaflets  of  the  pine,  very  much  resembling  the  mealy  bugs.  The  insect 
is  very  soft.  Pines  infested  with  this  scale  soon  begin  to  turn  yellow,  and 
the  leaflets  drop.  Strong  caustic  solutions  cannot  be  applied  to  pines. 
The  best  remedy  for  this  scale  is  strong  tobacco  water,  applied  warm;  a 
bar  of  laundry  soap  should  be  added  to  aid  it  in  sticking  on  the  leaves.  It 
will  not  do,  however,  to  allow  this  to  remain  on  the  trees  too  long.  In  two 
or  three  hours  after  it  has  been  applied,  it  should  be  washed  off  with  cold 
water  (apply  the  hose)  to  prevent  any  injurious  effect  to  the  tree. 

Genus  Dactylopius. 

To  the  genus  Dactylopius  belong  the  insects  commonly  known  as  mealy 
bugs.  The  antennse  of  the  female  are  six-jointed  in  the  larva,  and  eight- 
jointed  in  the  adult;  the  male  larva  has  seven-jointed  antennse.  The  tarsi 
are  furnished  with  four  digitules,  and  the  anal  ring  with  six  hairs. 

COMMON  MEALY  BUG. 

Dactylopius  adonidum,  Linn. 

Under  the  specific  name  of  adonidum  have  been  classed  the  various  spe- 
cies of  "  mealy  bugs,"  common  in  greenhouses  throughout  the  civilized 
world.  It  would  be  difficult,  if  not  impossible,  to  determine  beyond  a  doubt 
the  particular  form  to  which  Linnaeus  gave  this  name,  more  tiian  one  hun- 
dred years  ago.  Consequently,  the  best  course  to  follow  is  to  accept  the 
conclusions  of  Signoret,  who  has  given  this  genus  the  most  careful  study 
that  it  has  yet  received.  The  following  is  the  description  of  the  species  to 
which  he  applied  the  name  given  by  Linnaeus: 

The  female  is  2^  mm.  to  3  mm.  (0.1  to  .12  inch)  in  length,  and  1.5  mm. 
(.06  inch)  in  width;  white,  a  little  yellowish,  with  a  brown  band  upon  the 
middle  of  the  back;  the  legs  and  the  antennae  a  little  brownish,  powdered 
with  a  great  quantity  of  floury  matter  secreted  through  pores  scattered 
over  the  body;  in  adaition  to  this,  each  lateral  lobe  or  segment  presents  a 
secretion  which  forms  a  border  of  woolly  appendages  around  the  body,  vary- 
ing in  length;  those  near  the  posterior  ena  of  the  body  are  longer,  and  four 
at  the  abdominal  extremity  are  very  long;  the  two' internal  ones  are  long- 
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Fignre 


Fiinire  67. 


[A  soft  scale-like  insect  Infests  mostly  greenhouse  plants.  The  insects  crawl  about 
slowly,  and  are  more  or  less  covered  with  a  whitish,  mealv  powder.  Figure  67  represents 
the  female,  enlarged.  Figure  66 :  (1)  Lateral  lobe  of  the  abdominal  extremity  of  the  female, 
(la)  Antenna  of  the  female.  (16)  Antenna  of  the  male.  (Ic)  Leg  of  the  female.  (Id)  Anal 
ring  with  six  hairs.] 

est,  equaling  and  sometimes  surjjassing  the  length  of  the  body.  The 
antennae  are  composed  of  eight  joints,  of  which  the  eighth  is  the  longest, 
and  the  third,  and  the  second,  fourth,  and  fifth  the  shortest,  and  of  equal 
length;  sixth  and  seventh  a  little  longer  than  the  fourth  and  fifth.  The 
antennae  are  slightly  pubescent,  the  tibia  twice  as  long  as  the  tarsus;  claw 
strong  and  long,  with  the  digitules  slender  and  furnished  with  a  very  little 
knob.  The  abdomen  presents  upon  the  suture  of  the  first  and  of  the  second 
segment,  and  upon  the  median  line,  a  cicatrice  more  or  less  visible  and 
more  or  less  rounded;  upon  the  suture  of  the  fourth  and  fifth,  on  each  side, 
nearer  the  margin  than  the  median  line,  an  oblong  cicatrice;  upon  each 
segment  a  great  quantity  of  pores,  in  the  form  of  rounded  points,  and  some 
scattered  hairs.  Each  lateral  lobe  presents  a  space  with  rounded  pores, 
then  two  conical  spines  more  or  less  strong;  this  is  the  apparatus  secreting 
the  cottony  mass  of  which  is  formed  each  lateral  appendage;  the  lobes  of 
the  extremity  of  the  body  have  many  more  pores,  and  the  conical  spines 
are  much  larger;  a  little  lower  down  arise  two  hairs,  one  of  which  is  large; 
around  these  is  condensed  the  secretion  furnished  by  the  pores.  The  anal 
ring  is  very  large,  dotted,  and  has  six  quite  long  hairs. 

The  larva,  varying  in  size  according  to  its  age,  is  more  flat,  of  the  same 
elongated  form,  and  of  the  same  color,  but  difiers  in  the  antennae,  which- 
have  only  six  joints.  Other  individuals,  of  a  uniform  shape  and  more 
elongatea,  have  seven-jointed  antennae;  these  are  the  males  which  are  to 
undergo  another  molt,  which  very  often  is  indicated  by  the  rolling  up  of  the 
oval  setae,  and  sometimes  by  the  future  antennae  and  legs  which  are  already 
indicated  within  the  members  of  the  larva.  In  this  type,  the  tibia  is 
hardly  one  third  longer  than  the  tarsus. 

The  male  we  bred  from  larvae  with  seven-jointed  antennae;  in  order  to 
undergo  their  metamorphoses,  they  form  little  cottony  sacs.  The  adult  is 
long,  of  a  brown,  neither  yellow  nor  red,  with  the  segmentations  paler.  As 
it  becomes  older,  it  grows  darker,  especially  upon  the  head  and  the  cor- 
neous pieces  of  the  thorax.  The  wings  are  long,  largely  rounded,  of  a  gray 
more  or  less  deep,  reddish  toward  the  side.    The  poisers  are  long,  yellow. 
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with  a  single  bristle,  hooked  at  the  extremity.  The  prothorax  is  long, 
rounded  upon  the  sides,  straight  in  front,  rounded  behind,  with  a  black 
arc  upon  the  mesothorax.  The  abdomen  is  long,  terminated  by  a  rounded 
armature,  thick,  presenting  some  hairs.  The  lateral  lobes  of  the  last  seg- 
ment present  two  long  threads  of  white  cottony  matter,  secreted  by  numer- 
ous rounded  pores;  in  the  middle  of  each  lobe  are  two  long  hairs  and  one 
smaller,  around  which  the  matter  is  condensed;  the  lobes  above  present 
much  smaller  ones,  with  two  or  three  rounded  pores.  The  head  is  thick,  in 
the  form  of  a  ball,  a  little  truncated  in  front,  more  convex  below  than 
above,  and  pubescent,  except  upon  the  pigmentary  circle  of  the  eye  and 
ocelli.  We  have  not  determined  exactly  the  number  of  the  ocelli,  which 
we  think  is  four.  The  legs  are  long,  with  a  large  tarsus,  flat,  pubescent, 
presenting  a  very  long  and  narrow  claw.  We  have  not  been  able  to  see 
the  digitules  of  the  claws.  As  to  those  of  the  tarsi,  they  are  Jnot  larger 
than  ordinary  hairs,  with  a  very  little  knob  at  the  extremity. 

Remedy, 

Mealy  bugs  are  hard  to  exterminate,  on  account  of  the  tender  character 
of  the  plants  they  infest.  Whale-oil  soap  and  tobacco  water  is  the  best 
remedy.  Whale-oil  soap  solutions,  however,  can  only  be  applied  to  hardy 
plants.  Cold  tobacco  water  can  be  applied  to  soft-wooded  plants  at  any 
time  of  year.  After  the  tobacco  water  has  had  its  effect,  one  or  two  hours 
after  application,  it  should  be  washed  off  the  plants.  One  or  two  applica- 
tions will  rid  the  plants  of  the  mealy  bugs. 

The  following  sulphur  and  lime  solution  is  also  effective,  viz.: 

Sulphur 2  pounds. 

Lime 1  pound. 

Water 2  gallons. 

Boil  together  for  one  hour,  then  add  six  gallons  of  water,  or  more  water 
in  case  of  very  soft-wooded  plants.  In  case  of  tender  plants  allow  the 
mixture  to  cool  before  applying  it.  After  it  has  been  on  the  plants  thirty 
minutes,  wash  off  with  cold  water. 

DESTRUCTIVE   MEALY   BUG. 

Dactylopius  destructor,  Comstock. 


Flgare  68. 

[A  small,  yellowish  bug,  similar  in  appearance  to  Dactylopius  adonidum.  Infests  citrus 
trees,  but  mostly  greenhouse  plants.] 

Adult  Femq^. — Length,  3.5  mm.  to  4  mm.;  width,  2  mm.;  color,  dull 
brownish  yellow,  somewhat  darker  than  with  D,  longiJUis;  legs  and  antennae 
concolorous  with  body.    The  lateral  appendages  (seventeen  on  each  side) 
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are  short  and  inconspicuous,  and  are  subequal  in  length.  Upon  the  sur- 
face of  the  body  the  powdery  secretion  is  very  slight.  In  spite  of  the  small 
size  of  the  filaments,  the  spinnerets  and  the  supporting  hairs  are  as 
numerous  and  as  prominent,  or  nearly  so,  as  in  D,  longifilis,  those  upon 
the  anal  lobes  being  especially  long.  Antennae  eight-jointed;  joint  eight 
is  the  longest,  and  is  twice  as  long  as  the  next  in  length,  joint  three; 
after  three,  joints  two  and  seven  subequal,  then  five  and  six,  joint  four 
being  the  shortest.  The  tarsi  are  little  more  than  half  the  length  of  the 
tibiee,  and  the  digitules  are  as  in  the  preceding  species;  claws  strong. 

Eggs. — Length,  0.25  mm.;  shape,  rather  long,  ellipsoidal;  color,  light 
straw  yellow. 

Young  Larva. — Rather  brighter  color  than  the  egg.  Antennae,  six-jointed 
with  the  female,  with  the  same  relative  proportions  as  in  the  preceding 
species;  tarsi  considerably  longer  than  the  tibiae.  The  lower  lip  is  large, 
conical,  and  reaches  almost  to  the  posterior  coxae. 

Male. — Length,  0.87  mm.;  expanse  of  wings,  2.5  mm.;  color,  light  olive 
brown — ^lighter  than  in  following  species;  legs  concolorous  with  body; 
antennae,  reddish;  eyes,  dark  red;  bands  darker  brown  than  the  general 
color;  anterior  edge  of  mesoscutum  and  posterior  edge  of  scutellum  darker 
brown.  Body,  as  will  be  seen  from  measurements,  rather  small  and  del- 
icate compared  with  the  size  of  the  wings;  head  small,  with  almost  no 
hair;  antennae  ten-jointed;  points  three  and  ten  longest  and  equal;  joints 
two,  six,  seven,  eight,  and  nine,  nearly  equal,  and  considerably  shorter  than 
three  and  ten;  joints  three  and  four  subequal  and  a  trifle  shorter  than  the 
following  joints.  The  lateral  ocelli  are  each  just  laterad  of  the  center  of 
the  eye,  and  not  at  its  posterior  border,  as  in  the  following  species.  (This, 
however,  is  a  character  which  will  not  hold  with  specimens  long  mounted.) 
Prothorax  short;  legs  sparsely  covered  with  hairs;  tarsal  digitules  extremely 
delicate,  and  the  button  is  very  difficult  to  distinguish.  We  have  been 
unable  to  discover  a  trace  of  the  pair  belonging  to  the  claw.  The  anal 
filaments  and  the  supporting  hairs  are  similar  to  those  of  the  following 
species. 

This  species  is  readily  distinguished  from  D.  longifilis,  by  the  shortness 
of  the  lateral  and  anal  filaments  in  the  female.  Indeed,  for  convenience 
sake,  we  have  been  in  the  habit  of  distinguishing  them  as  the  mealy  bug 
with  short  threads  and  the  one  with  long.  The  life  history  of  this  species 
differs  quite  decidedly  from  that  of  D.  longifUis,  in  that  true  eggs,  which 
occupy  quite  a  long  time  in  hatehing,  are  deposited.  The  female  begins 
laying  her  eggs  in  a  cottony  mass  at  the  extremity  of  her  abdomen,  some 
time  before  attaining  full  growth,  and  theeeg-mass  increases  with  her  own 
increase,  gradually  forcing  the  posterior  end  of  the  body  upwards  until  she 
frequently  seems  to  be  almost  standing  on  her  head.  The  young  larvae 
soon  after  hatehing  spread  in  all  directions  and  settle  preferably  along  the 
mid-rib  on  the  under  side  of  the  leaves,  or  in  the  forks  of  the  young  twigs, 
where  they  form  large  colonies,  closely  packed  together.  As  mentioned  in 
the  description,  they  are  only  slightly  covered  with  the  white  powder,  and 
many  seem  to  be  entirely  bare,  with  the  exception  of  the  lateral  threads. 

Habitat — ^This  species  is  very  abundant  upon  almost  every  variety  of 
house  plants. 

Remedy, 

The  remedy  recommended  for  Dqctylopiua  adcmidum  applies  to  this 
insect.     (See  remedy.) 
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LONCHTHREAD  MEALY  BUG. 

Dactylopius  UmgifiliSj  Comstock. 


Figure  69. 

[A  small  yellowish  bug  resembling  Dactylopim cuUmidum  and  Dactylopiut  destructor;  dif- 
fers mostly  by  the  long  threads,  as  shown  in  the  cut  It  infests  greenhouse  plants,  bat 
has  also  been  found  on  citrus  trees.] 

Adult  Female, — Length,  4  mm.  to  5  mm.;  width,  2  mm.;  color,  very  dull 
yellow;  legs  and  antennae  a  trifle  darker;  body  rather  sparsely  covered 
with  a  whitish  powder.  The  lateral  appendages,  numbering  seventeen 
on  each  side,  are  long,  the  two  posterior  ones  on  each  side  very  long,  equal- 
ing if  not  surpassing  in  length  the  whole  body.  Antennse  eight-jointed; 
joint  eight  longest,  then  three,  and  then  two,  the  difference  being  slight; 
joint  six  is  next  in  size,  and  four,  six,  and  seven  are  nearly  if  not  quite 
equal.  The  tarsi  are  only  one  third  as  long  as  the  tibiae.  The  four  tarsal 
digitules  are  present,  and  are  knobbed;  those  of  the  claw  are  short  and 
thick  (althougn  by  no  means  as  much  so  as  in  Lecanium),  and  the  others 
verv  slender,  and  with  a  veir  delicate  knob.  Antennae,  tarsi,  and  distal 
ends  of  tibiae,  quite  hairy.  Along  the  lateral  edge  of  the  body  are  many 
tubercular  spinnerets,  in  which  large  tubes  can  be  seen  running  to  the  tips. 
Below  these  spinnerets,  on  each  lobe,  is  a  pair  of  sharp  conical  spines,  and 
several  longer  or  shorter  hairs.  The  conical  spines  upon  the  last  two  seg- 
ments are  much  larger  than  those  upon  any  other.  The  anal  lobes  bear 
each  a  long  hair.  The  anal  ring  is  prominent,  and  bears  the  customary 
six  tubular  hairs. 

Larva, — In  color,  similar  to  the  adult.  Antennae  six-jointed,  the  sixth 
joint  longest — as  long  as  the  three  preceding  joints  together;  the  others 
short  and  subequal.  In  the  male  larva  the  antennae  are  seven-jointed;  the 
tarsi  somewhat  longer  than  the  tibiae. 

Male, — Wing  expanse,  2.6  mm.;  length  of  body,  1.3  ram.;  color,  light 
olive  brown;  antennae  and  legs  darker  brown;  band  slightly  darker  than 
the  general  color;  anterior  border  of  mesoscutum  and  posterior  edge  of 
postscutellum  dark  brown;  eyes,  dark  red;  wings  slightly  dusky,  with  a 
faint  bluish  tinge.  Body  long  and  ^tout;  head  large,  and  strongly  pilose 
behind  the  eyes.  Antennae  ten-jointed;  joint  three  longest,  joint  six  next, 
joint  ten  a  trifle  longer  than  nine,  and  about  the  same  length  as  seven  and 
eight.  Prothorax  very  long;  legs  very  hairy;  only  two  tarsal  digitules  are 
to  be  seen,  those  of  the  claw  being  rudimentary;  they  are  short,  very  deli- 
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cate,  and  with  ao  extremely  delicate  button.  Anal  lobes  each  with  long 
filaments,  which,  when  the  wax  is  removed,  shows  two  long  supporting 
hairs  and  one  short  one.  The  visible  ocelli  are  seen  just  behind  the  lateral 
angle  of  the  eye,  on  each  side. 

The  female  is  very  active  when  disturbed,  and  is  not  found  with  the  cot- 
tony egg  mass  to  be  seen  with  many  species  of  Dactylopius.  The  young 
is  born  enveloped  in  a  thin  pellicle  or  pseudovum,  which  splits  a  few 
moments  after  birth,  and  allows  it  to  escape.  The  female  surrounds  her- 
self with  the  cottony  material,  and  the  young  cluster  around  and  under 
the  mother  for  some  time.  The  growth  is  evidently  quite  rapid,  and  indi- 
viduals of  all  stages  are  to  be  found  at  almost  any  time.  The  male  larva, 
some  time  before  pupation,  forms  for  itself  a  little  cottony  sac  or  cocoon,  in 
which  it  undergoes  its  transformation. 

Remedy. 
See  remedy  for  Dactylopius  adonidum. 

Genus   Icerya. 

Antennae  eleven  jointed;  body  covered  by  a  cottony  matter  of  several 
shades  of  color,  and  with  a  secretion  of  still  longer  filaments.  Skin,  with 
rounded  BjAnnereta^  and  with  long  scattered  hairs.  Antennae  of  nearly  the 
same  size  throughout  their  whole  length,  and  with  a  long  pubescence. 
The  digitules  of  the  claw  elongated  and  buttoned;  of  the  tarsus  as  simple 
hairs.  Genital  apparatus  terminating  in  a  tube  internally  with  a  reticu- 
lated ring  like  a  sphincter,  and  without  hairs  at  its  extremity.  Antenn® 
of  the  larvae  six  jointed,  with  a  very  long  pubescence,  and  with  four  hairs  upon 
the  last  joint  much  longer  than  the  others.  Lateral  lobes  of  the  extremity 
of  the  abdomen,  with  a  series  of  three  very  long,  frequently  interlaced 
bristles. 

COTTONY  CUSHION  SCALE. 

Icerya  purchasi,  Maskell. 

Adidt  Female. — Length  4  mm.  to  8  mm.;  color  dark  orange-red;  legs  and 
antennae  black,  dorsal  surface  more  or  less  covered  with  a  white  or  yellow- 
ish white  powder.  The  large  egg  sac  is  tinged  with  yellow  and  is  longi- 
tudinally ribbed;  it  is  a  little  longer  than  the  whole  body  of  the  insect,  and 
is  filled  with  a  loose  white  cottony  mass  containing  the  eggs.  Over  the 
whole  surface  of  the  body  the  skin  is  filled  with  circular  spinnerets,  each 
containing  several  openings;  body  clothed  with  short  black  hairs,  dense  at 
the  margin  of  the  boidy,  forming  tufts,  and  absent  from  the  ventral  side  of 
the  abdomen.  Tarsi  two  thirds  the  length  of  the  tibiae;  digitules  of  the 
claw  very  delicate  and  slender,  and  buttoned  at  tip. 

Eggs. — Red  in  color,  true  oval  in  shape,  0.7  mm.  long. 

Newly  fiatched  Larva. — Reddish,  inclining  to  brown  in  color.  Antennae 
six-jointed;  joint  one  short  and  thick,  joints  two,  three,  four,  and  five  longer, 
slendered,  subcylindrical,  and  subequal,  joint  six  larger  and  club-shaped. 
(There  is  sometimes  an  additional  joint  between  five  and  six.)  All  the 
joints  except  one  with  a  few  hairs;  joint  six  with  several,  of  which  four  are 
very  long.  Legs  long  and  slender;  tibia  and  tarsus  with  several  long  hairs; 
digitules  of  the  tarsal  claw  proportionately  much  larger  than  in  the  adult, 
bent  like  hooks,  and  buttoned  at  tips;  tarsal  digitules  represented  by  sim- 
ple hairs.  The  six  anal  bristles  are  very  long  and  conspicuous,  each  aris- 
ing from  a  quite  prominent  tubercle.    Six  longitudinal  rows  of  spinnerets 


208  REPORT   OP   STATE   BOARD  OF   HORTICULTURE. 


Figure  70. 

[A  cottony  scale  insect,  infesting  citrus  trees,  also  forest  trees,  shrubs,  and  deciduous 
trees  and  plants,  excepting  the  olive.  Fij^re  70  gives  a  good  representation  of  an  infested 
branch.    Figure  14,  Plate  IV,  shows  the  insect  in  its  natural  size  and  color.] 

are  seen  upon  the  dorsum,  two  rows  sublateral  and  the  other  four  more 
nearly  in  the  middle.  These  rows  soon  become  confused,  and  are  no  lon- 
ger aistinguishable  after  the  larvae  have  become  somewhat  grown.  Alter- 
nating with  the  spinnerets  are  rows  of  hairs. 

As  the  larva  grows  its  appearance  gradually  changes.  The  outline,  still 
oval,  becomes  more  irregular,  and  its  color  is  of  a  darker  red,  nearly  brown. 
The  six  anal  hairs  become  shorter,  until  they  are  indistinguishable  from 
the  other  hairs  of  the  body,  which  become  more  abundant,  especially  on 
the  abdomen,  where  the  lateral  tufts  of  the  adult  begin  to  appear  early. 

The  young  larva  soon  begins  to  excrete  tufts  of  a  yellow  waxy  matter 
along  the  dorsal  surface  of  the  body  and  the  lateral  margins.  The  excre- 
tion on  the  dorsum  consists  of  four  pairs  of  large  tufts,  while  along  the 
margin  is  a  simple  row  of  poorly  defined  smaller  tufts.  Between  the  dorsal 
and  lateral  excreted  masses  the  body  is  naked,  thus  leaving  on  each  side 
a  bright  red  line  which  contrasts  strongly  with  the  yellow  excretion.  Ven- 
tral surface  of  the  bodv  naked.  Prom  a  row  of  large  spinnerets  around  the 
lateral  edge  of  the  body  project  long,  delicate  semi-transparent  filaments; 
and  from  between  the  posterior  pair  of  dorsal  tufts  there  projects  a  long, 
white,  waxy  filament  (often  10  mm.  or  more  in  length),  on  the  end  of 
which  is  usually  a  drop  of  clear  fluid.  This  filament  is  very  brittle,  so  that 
a  slight  jar  will  cause  nearly  every  one  on  a  tree  to  break. 

The  insects  seem  first  to  settle  upon  the  leaves,  preferably  along  the  mid- 
rib, and  afterwards  to  migrate  to  the  twigs  and  branches,  or  even  the  trunk. 

Remedy. 

Since  the  introduction  of  the  Australian  ladybug  ( Vedalia  cardinalis) 
this  scale  insect  is  no  longer  a  pest  in  California.  The  following  remedy 
is,  however,  very  effectual  on  citrus  trees,  evergreens,  etc.: 

IngredienU  for  One  Barrel  of  Fifty  Qallont. 

Potash 14  pounds. 

Caustic  soda,  98  percent 8  pounds. 

Lime,  unslacked 5  pounds. 

Fish  oil,  polar,  or  seal 10  gallons. 
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First  dissolve  the  soda  and  potash  by  placing  them  together  in  twelve 
gallons  of  water.  Second,  slacK  the  lime  in  the  barrel  to  be  used,  in  two 
gallons  of  water,  then  add  the  fish  oil  to  the  lime  and  stir  well,  until  the 
lime  and  the  oil  have  turned  to  a  thick  batter;  then  add  the  soda  and 
potash,  water  boiling  hot,  and  stir  well  with  a  dasher  for  five  minutes  or 
more,  then  leave  standing  four  or  six  hours;  at  the  end  of  four  or  six  hours 
fill  up  with  cold  water;  do  not  pour  in  all  the  water  at  once,  but  about  two 
buckets  at  a  time.  Stir  well  as  the  first  two  buckets  go  in,  to  prevent 
lumps.  Use  the  following  day.  Apply  cold,  one  pound  to  the  gallon  of 
water.  In  dissolving  it  do  not  boil;  but  weigh  the  amount  to  be  used, 
place  in  a  barrel,  and  on  top  of  it  pour  hot  water,  about  one  bucket  to  every 
hundred  pounds.  After  pouring  in  the  hot  water,  stir  lively  with  a  dasher 
until  it  is  entirely  dissolved,  then  reduce,  with  cold  water,  sufficiently  thin 
enough  to  pass  through  the  strainer;  then  place  in  the  tank  and  fill  up  with 
water,  stir  well,  and  it  is  ready  for  use. 

Resin  Solution, — The  following  solution  is  also  effective  and  cheap: 
One  pound  of  caustic  soda  is  dissolved  in  one  and  one  half  gallons  of 
water;  then  two  pounds  of  resin  and  one  pound  of  tallow  are  dissolved  in 
one  quart  of  the  lye.  After  the  resin  is  all  well  dissolved  by  moderate 
heat,  the  lye  is  added  slowly  while  cooking  under  continued  stirring;  the 
mixture,  if  good,  will  become  dark  brown  and  thick.  Should  it  become 
whitish  and  flocky  (this  is  caused  by  too  much  and  too  strong  lye),  water 
should  be  added,  and  it  will  come  right  again.  This  will  make  twenty-two 
pints  of  soap,  for  water  should  be  added  to  make  that  amount  after  the  lye 
is  in,  and  sufficient  water  is  afterwards  added  to  make  in  all  forty-four 
gallons  of  wash. 

COCHENILLB  INSECT. 

Coccus  cacti. 


Figure  71. 

Adult  Female, — Dark  reddish  brown  in  color.  From  6  mm.  to  7  mm. 
long;  4  mm.  wide,  and  from  2  mm.  to  3  mm.  high.  Covered  with  a  large 
quantity  of  white  cottony  powder;  when  this  substance  is  removed  it  is 
seen  to  be  strongly  segmented,  prismatic  in  form,  in  consequence  of  a  dor- 
sal carina,  especially  visible  in  dried  specimens,  and  truncate  behind, 
which  gives  it  the  form  of  a  lance-head.  The  antennee  are  short,  conical, 
seven-jointed;  the  four  basal  joints  short,  thicker  than  long;  joint  five  as 
long  as  thick;  joint  six  a  little  longer,  with  a  whorl  of  short  hairs;  joint 
seven  as  long  as  the  two  preceding  together,  with  ten  or  eleven  short  hairs. 

Larva, — In  the  newly  hatched  female  larva  the  antennae  is  six-jointed, 
slender,  ioint  two  very  short,  three  longer,  but  it  soon  becomes  deformed 
and  thick,  even  in  the  larva  state.  There  are  other  larvae  in  which  the 
antennae  only  seem  to  show  five  joints,  the  second  having  blended  with  the 
third ;  there  is  also  another  type  of  larvae  which  show  only  five  joints.    These 
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dififerences  indicate  different  states,  either  of  the  newly  hatched  larvae  or 
of  the  female  or  male  larvse.  For  these  last  we  take  those  in  which  the 
legs  are  very  slender  and  the  antennce  of  which,  seen  upon  the  cast  skin, 
show  a  very  short  basal  joint,  a  second  five  times  as  long,  the  third  and 
fourth  short,  and  the  fifth  longest  of  all  and  a  little  slenderer. 

The  legs  also  vary  according  to  the  age  and  sex.  In  the  old  individuals 
they  become  short,  thick,  and  often  with  very  indistinct  joints;  when  not 
deformed  they  are  generally  thick,  with  the  tarsi  longer  than  the  tibise  in 
the  larva,  and  almost  as  long  in  the  old  female.  In  the  male  larvae  the 
legs  are  slenderer,  with  the  tarsal  claws  very  long  and  accompanied  by  the 
four-buttoned  digitules.  The  skin  is  smooth,  with  groups  of  spinnerets  here 
and  there,  and  a  few  scattered  hairs.  The  newly  hatched  larva  is  oval, 
larger  before  than  behind;  the  antepnse  and  legs  are  long;  upon  the  lateral 
edge  of  each  segment  are  two  spines,  a  line  of  hairs  each  side  of  the  median 
line,  and  a  group  oi  spinnerets  near  the  lateral  spines;  between  the  double 
median  line  and  the  lateral  spines  is  another  simple  line  of  short  hairs. 

Male. — ^The  male  is  of  a  reddish  yellow,  darker  upon  the  head  and  thorax, 
with  brown  legs  and  antennae,  and  light  gray  wings.  The  head  is  thick, 
rounded,  acuminate  between  the  antennae,  with  four  smooth  eyes  and  two 
ocelli.  The  antennae  are  ten-jointed,  with  the  fourth,  fifth,  and  tenth  long- 
est, all  joints  furnished  with  a  short  pubescence,  the  hairs  of  which  appear 
truncate;  at  the  tip  of  the  fifth  and  last  joints  is  a  much  longer  pubescence 
formed  of  buttoned  hairs;  joints  one  and  two  almost  smooth,  showing  but 
one  or  two  hairs  (this  is  a  character  seen  in  no  other  genus).  The  legs  are 
very  long,  with  a  sparse  pubescence  formed  of  little  hairs,  scattered  oyer 
the  disk  and  upon  the  sides;  the  tarsus  is  a  third  shorter  than  the  tibiae, 
and  furnished  with  two  very  long  digitules;  the  claw  is  very  slender  and 
very  long,  with  its  two  digitules  extending  a  little  beyond  it.  The  abdo- 
men paler  in  color,  is  furnished  on  each  side  with  a  transverse  line  of  small 
hairs;  the  lateral  lobes  of  the  extremity  each  with  a  protuberance  covered 
with  many  spinnerets^  and  at  each  end  furnished  with  three  hairs,  which 
support  the  waxy  matter  of  the  two  caducous  filaments,  which  are  twice 
as  long  as  the  body  of  the  insect.  Between  the  two  filaments  is  the  copu- 
lating armature,  composed  of  a  very  large  tubercle,  accompanied  by  a 
stylet  shaped  like  a  ventrally  curved  claw. 

Upon  the  middle  of  the  abdomen  is  sometimes  seen  a  small  brown  spot, 
which  forms  a  longitudinal  band.  Upon  the  prothorax  anteriorly  is  a 
darker  transverse  band,  as  well  as  upon  the  meso  and  metathorax,  and 
sometimes  three  longitudinal  bands  from  the  neck  to  the  metathorax. 
Ventrally,  the  frame  work  of  the  sternum  is  browner.  Although  several 
individuals  have  been  examined,  we  have  never  seen  any  balancer  (Sig- 
noret).  The  wings  extend  for  a  third  of  their  length  beyond  the  abdomen, 
and  are  widely  rounded  at  the  extremity;  the  nervures  are  brownish  yel- 
low, with  a  reddish  tint  towards  the  body.  This  insect  is  added  to  the 
list,  as  it  belongs  to  the  family  Coccidse  (scale  bugs) ;  it  is  only  to  be  found 
on  the  cactus,  and  but  rarely  on  this  coast. 

ALEYRODES    SCALE. 

Family  Aleyrodidas. 

The  insects  of  the  genus  Aleyrodes  were  for  a  long  time  classed  with  the 
Coccidae.  In  their  immature  state  they  are  scale-like  in  form,  and  often 
resemble  certain  species  of  Lecanium.  But  the  mature  insects  differ  so 
much  from  Coccids  that  the  genus  has  been  separated  as  a  distinct  family. 
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Figure  72. 


They  are  very  email  insects;  the  species  with  which  lam  acquainted  have 
an  expanse  of  wings  of  about  .11  of  an  inch.  Both  sexes  are  winged; 
and,  as  with  other  Hemiptera  except  the  Coccids,  there  are  two  pairs  of 
wings.  In  the  adult  state,  all  the  species  are  of  nearly  the  same  color; 
the  wings  are  white,  sometimes  spotted;  the  body  is  usually  yellowish, 
sometimes  pinkish,  and  more  or  less  spotted  with  black.  The  most  striking 
character  presented  by  the  adults,  in  addition  to  the  fact  that  both  sexes 
are  winged,  and  each  has  two  pairs  of  wings,  is  the  presence  of  a  whitish 
powder  with  which  the  wings  and  body  are  covered.  It  is  this  character 
which  gives  the  name  to  the  genus.  With  the  adults  the  eyes  are  reniform, 
and  generally  divided  into  two  portions,  separated  by  a  membrane;  in 
some  species  they  are  more  or  less  rounded  or  triangular.  Above  each  eye 
there  is  a  minute  ocellus.  The  rostrum  is  stout,  and  composed  of  three 
segments.  The  antennae  are  seven-jointed.  The  wings  in  repose  are  car- 
ried nearly  horizontally.  The  first  pair  are  the  larger,  and  are  transversed 
by  two  veins;  the  first  vein,  which  passes  through  the  middle  of  the  wing, 
is  much  the  larger;  the  hind  wings  have  only  a  single  vein. 

Owing  to  their  small  size  and  similarity  in  color,  it  is  difficult  to  distin- 
guish the  diflferent  species  of  Aleyrodes  in  the  adult  state.  But  the  imma- 
ture scale-like  forms  present  considerable  differences.  The  most  common 
form  that  I  have  met  is  very  flat,  nearly  circular  in  outline,  and  furnished 
with  a  beautiful  white  fringe;  this  fringe  is  composed  of  parallel  fibers, 
which  radiate  from  the  margin  of  the  body;  and  its  white  color  contrasts 
strongly  with  the  dark  color  of  the  insect.  The  segmentation  of  the  body 
is  often  represented  by  prominent  wrinkles,  which  give  the  insect  a  minia- 
ture resemblance  to  the  fossils  known  to  geologists  as  Trilobites.  Some- 
times the  fringe  of  excretion  is  wanting;  and  in  a  common  species  on  maple, 
the  excretion  from  the  margin  of  the  body,  instead  of  extending  laterally 
and  forming  a  fringe,  is  directed  towards  the  leaf  upon  which  the  insect 
rests,  and  thus  the  body  is  lifted  away  from  the  leaf,  and  perched  upon  an 
exquisite  palisade  of  white  wax. 

Remedy, 

This  scale  is  often  met  with  on  soft-wooded  plants.  It  is  very  easily 
destroyed  with  strong  tobacco  water.  Where  it  infests  hardv  plants  alka- 
line and  soap  solutions  should  be  used,  as  recommended  for  the  black  scale 
{Lecanium  olea) . 

A  decoction  of  tobacco  is  simple,  inexpensive,  and,  if  properly  applied, 
an  effectual  remedy  for  every  class  of  insect  pests.  Forty  pounds  of  good 
strong  leaf  tobacco,  thoroughly  boiled  in  water,  will  make  about  eighty 
gallons  of  solution. 
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XXVI. 

MISCELLAKEOIJS. 
THE  APHIDID^. 

The  family  of  Aphididse  belongs  to  the  order  Hemiptera,  which  embraces 
those  insects  which  may  be  properly  designated  in  popalar  parlance  as 
'*  bugs,"  and  allied  to  it  are  the  Pysllidae,  or  the  jumping  plant-lice,  and 
the  Coccidae,  or  bark-lice,  both  of  which  belong  to  the  suborder  Homop- 
tera.  In  this  sub-order  it  is  arranged  in  the  division  of  Dimera,  which 
contains,  as  the  name  implies,  those  plant  aphis  which  have  two  joints  in 
their  feet,  included  with  the  jumping  plant-lice,  but  from  the  different  fea- 
tures which  they  present  it  would  seem  that  they  should  properly  be 
excluded. 

Features  of  the  Aphididse. 

The  AphididfiB,'  or  plant-lice  proper,  may  be  briefly  described  as  small, 
oval  or  ovoid  insects,  ranging  in  size  from  about  the  one  twentieth  to  one 
fourth  of  an  inch  in  length,  of  green,  or  brown,  or  black  colors,  with  a  soft, 
tender,  yielding  body,  joined  often  obscurely  to  the  thorax,  with  a  distinct 
head,  bearing  well  marked  and  prominent  eyes,  and  antennae  having  from 
three  to  seven  joints,  and  varying  in  length  from  little  exceeding  that  of 
the  head  to  twice  the  length  of  the  body.  A  beak  or  proboscis  arises  from 
the  back  part  of  the  head*  beneath,  which,  when  not  buried  in  the  plant 
for  sucking  the  sap,  is  usually  pressed  up  against  the  breast  From  one 
of  the  hinder  segments  of  the  abdomen,  two  short  cylindrical  or  subcylin- 
drical  tubes  are  to  be  seen  in  many  of  the  species,  on  the  upper  side  of  the 
back,  which  are  commonly  known  as  honey-tubes,  from  the  purpose  which 
they  serve  of  discharging,  often  quite  abundantly,  a  sweet  liquid  substance 
called  "honey-dew."  The  legs  are  Ions,  and  show  the  usual  principal 
divisions.  The  wings,  when  present,  are  four  in  number,  transparent,  with 
but  few  veins,  and  the  front  pair  much  the  larger;  they  are  often  carried 
perpendicularly  over  the  back,  folded  together.  A  more  minute  descrip- 
tion would  seem  unnecessary  in  this  connection,  when  we  cite  as  good 
representatives  of  the  family  the  apple  tree  aphis  or  bark-louse,  shown  in 
Figures  73  and  74. 

Propagation  of  the  Aphididss. 

The  wide-spread  distribution  of  the  Aphides  over  the  vegetable  world, 
associated  as  they  are  with  almost  every  plant  that  grows  as  if  they  were 
a  natural  product  of  it,  and  the  excessive  injuries  which  they  have  at 
times  occasioned,  will  fully  justify  the  claim  that  we  have  advanced  of  a 
special  interest  attached  to  them;  yet  nothing  relating  to  these  little  crea- 
tures can  equal  the  interest  that  pertains  to  their  peculiar  mode  of  propa- 
gation. No  other  insects  are  brought  into  the  world  in  this  same  manner, 
nor  does  this  same  method  occur  elsewhere  in  the  entire  range  of  the  ani- 
mal kingdom.  With  them  the  old  time  honored  adage  of  ab  ova  omnia 
would  seem  to  be  falsified. 

Aphides,  as  a  rule,  hatch  from  eggs  in  the  spring,  that  after  fertilization 
had  been  laid  the  preceding  autumn.  They,  the  first  brood,  are  all  females, 
not  an  individual  of  the  male  sex  occurring  among  them.  They  feed,  cast 
their  skins  with  their  growth,  perhaps  four  times,  mature,  and  give  birth 
to  living  young,  all  females.    These  maturing  in  some  species  in  five  days, 
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in  their  turn  produce  living  female  young.  And  thus,  without  the  presence 
of  the  male  sex,  this  peculiar  propagation  is  continued  throughout  the 
summer  and  through  several  successive  generations.  In  one  instance,  as 
observed  by  Bonnett,  through  five  generations  in  thirty-seven  days.  In 
another  instance  recorded,  eleven  consecutive  generations  have  been  ob- 
served in  seven  months.  In  the  autumn  males  appear,  and  a  different  form 
of  female.  The  sexes  copulate,  and  fertilized  eggs  are  deposited  for  winter 
hibernation,  as  before  stated. 

Nor  is  this  mode  of  generation — agamic,  as  it  is  designated,  being  without 
a  union  of  the  sexes — necessarily  limited  to  a  portion  of  a  single  year. 
Kyber,  in  1815,  has  had  the  rose  aphis  producing  young  for  four  years. 
From  his  carefully  conducted  experiments  and  from  corresponding  ones 
made  by  other  naturalists,  a  law  has  been  educed,  which  we  dare  not  deny, 
^'that  under  certain  circumstances,  a  female  aphis  may,  without  coupling, 
continue  propagating  to  infinity ,  provided  that  the  necessary  conditions  for 
the  development  of  the  young — food  and  heat — are  not  wanting." 

Various  explanations  have  been  offered  in  the  attemnt  to  account  for  the 
singular  phenomena  above  narrated.  It  has  been  hela  to  be  the  result  of 
hermaphrodism,  but  this  is  not  sustained  by  anatomical  investigation. 
Some  have  seen  in  it  a  parthenogeneses  quite  beyond  that  which  is  occa- 
sionally observed  in  some  of  the  higher  insects,  not  infrequently  in  the 
Lepidoptera  among  the  moths,  when,  as  in  numerous  cases  recorded,  a 
female  moth,  reared  in  confinement,  without  the  possibility  of  association 
with  a  male,  has  deposited  fertilized  eggs,  which  have  produced  their  larvae, 
and  subsequently  given  the  perfect  insect,  and  in  the  queen  honey-bee,  the 
unfertilized  eggs  of  which  produce  the  drones.  Others  regard  it  as  illus- 
trating the  "alternation  of  generations"  of  Steenstrup,  in  that  several  gen- 
erations produced  as  living  young  are  succeeded  by  another  generation 
proceeding  from  eggs. 

The  natural  history  of  the  Aphididae  as  a  family  cannot  be  given.  They 
difier  so  greatly  in  the  subfamilies  in  which  they  have  been  grouped,  and 
even  in  the  smaller  groups,  as  to  present  very  little  in  common.  Accurate 
and  satisfactory  life  histories  must  necessarily  be  confined  to  species. 
Further,  as  a  family,  they  have  been  imperfectly  studied.  From  its  ex- 
ceeding economic  importance,  the  grape  phylloxera  has  received  careful 
and  elaborate  study,  extending  over  a  series  of  years,  and  bringing  to  its 
aid  the  best  appliances  of  modem  science,  the  highest  scientific  ability  of 
Europe,  united  with  very  valuable  investigation  in  this  country.  As  the 
result,  its  entire  life  history,  complicated  and  difiQcult  as  it  is  under  the 
many  forms  assumed  by  it,  and  some  of  them  hidden  almost  beyond  the 
hope  of  detection,  has  finally  been  worked  out. — (Lintner.) 

The  woolly  aphis  {Schizoneura  lanigera,  Hausm.)  is  another  noted  mem- 
ber of  the  Pemphiginse,  and  of  more  than  ordinary  interest,  from  the  two 
distinct  forms  under  which  it  occurs,  the  one  on  the  trunk  and  branches, 
the  other  on  the  roots.  The  latter  was  described  by  Dr.  Fitch  as  Pemphigus 
pyri,  under  the  belief  that  it  was  an  entirely  distinct  species  from  the 
long  known  European  form.  Aphis  lanigera,  Hausm.,  and  belonged  to  a 
different  genus.  The  absolute  identity  of  the  two  species  has  only  been 
established  after  much  discussion  and  no  little  controversy,  and  even  yet 
some  particulars  relating  to  its  history  are  unsolved  and  in  dispute. 
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Figure  73. 

[(a)  The  gall.  (&)  Larva,  (c)  Female,  (d)  Leg.  (0)  Beak.  (/)  Antennee  of  female,  (g) 
Larva.] 

The  woolly  aphis  is  especially  injurious  to  apple  trees,  the  bark  of  which 
becomes,  by  their  attacks,  deeply  pitted  and  scarred.  The  bark,  apparently 
at  the  point  of  their  attacks,  ceases  to  grow,  and  swells  into  a  large  ridge 
about  the  cluster  of  aphis,  leaving  them  in  a  sheltered  pit.  This  insect  is 
too  well  known,  and,  perhaps,  the  best  known  pest  of  the  apple  grower. 
It  appears  on  the  trunk  of  the  apple  tree,  and  also  on  its  limbs,  in  a  most 
conspicuous  form. 

According  to  Glover  (Report  Department  of  Agriculture,  1876)  the  eggs 
are  deposited  in  crotches  or  cracks  of  the  branches  or  bark,  often  at  or 
near  tne  surface  of  the  ground,  or  on  new  shoots  springing  from  the  parent 
tree.  They  are  mostly  enveloped  in  a  cotton-like  substance,  the  young 
insects  in  a  fine  down,  and  are  hatched  out  in  the  spring.  As  larva,  pupa, 
or  perfect  insect  they  are  equally  injurious,  sucking  the  sap,  and,  when 
numerous,  do  much  injury  to  the  trees.  These  insects  are  0.10  to  0.12  mm. 
in  length,  and  are  gregarious,  feeding  in  societies  (as  shown  in  Figure  74, 
highly  magnified),  which,  when  seen  from  a  short  distance,  resemble  small 
bunches  of  cotton  adhering  to  the  trunk  or  branches  of  the  tree.  The 
insect,  when  denuded  of  its  cottony  covering,  is  egg-shaped,  and  of  a  dull 
reddish-brown  color,  with  blackish  head  and  feet;  when  undisturbed  and 
feeding  on  the  tree,  it  has  a  tuft  of  white  down  on  the  hind  part  of  the 
body,  which  is  very  easily  detached  when  roughly  handled.  These  woolly 
plant-lice  also  produce  warts  or  excrescences  with  their  powerful  beaks,  and, 
when  in  great  numbers  on  a  young  tree,  cause  the  leaves  to  turn  yellow, 
wither,  and  fall.  The  young  ones  are  produced  alive  all  summer,  but  in 
the  fall  the  females  lay  eggs,  which  are  able  to  withstand  the  cold  of  winter, 
and  hatch  out  into  young  lice  the  following  spring.  Dr.  Verrill  states,  that 
in  the  middle  of  October,  among  the  wingless  neuters,  a  large  number  of 
males  and  females  appear,  having  well  formed  and  rather  large  wings,  in 
other  respects  closely  resembling  the  rest,  and  having  but  little  down  on 
their  booies,  very  plump,  and  of  a  black  color,  the  winged  females  of  which 
are  able  to  fly  from  tree  to  tree  to  deposit  the  eggs  to  be  hatched  out  next 
spring.    When  the  downy  covering  of  these  insects  is  removed  by  wind  or 
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Figuro  74. 

rain,  another  supply  is  readily  produced,  and  they  are  said  to  be  able  to  , 
withstand  a  very  considerable  degree  of  cold  without  perishing.    These 
insects  have  no  honey  tubes,  but  freauently  eject  drops  of  a  sticky  sub- 
stance from  the  extremity  of  their  bodies. 

Remedy, 

The  methods  employed  in  the  destruction  of  this  aphis  are  varied,  and 
as  yet  few  have  accomplished  the  desired  results.  There  are  various  com- 
pounds recommended;  however,  none  have  been  entirely  satisfactory.  Dur- 
ing the  past  few  years  several  new  methods  of  treatment  have  been  put  in 
practice,  which  are  now  the  best  in  use.  They  are  as  follows:  When  the 
aphis  appears  on  the  branches  their  presence  is  noticed  by  their  white 
cottony  covering;  the  parts  infested  are  touched  with  a  small  brush  dipped 
in  kerosene;  this  is  repeated  from  time  to  time,  and  in  this  way  trees  are 
kept  comparatively  free.  The  insect,  however,  infests  the  roots  also,  and 
for  this  reason  it  is  most  impossible  to  reach  them  with  a  remedy.  In 
treating  trees  infested  with  woolly  aphis  at  the  roots,  ashes  and  gas  lime 
are  quite  effectual.  About  one  and  one  half  to  two  shovelfuls  are  placed 
around  each  tree.  This  must  not  be  placed  so  as  to  come  in  contact  with 
the  bark. 

LEAF  CATERPILLAR. 

Nematvs.     (Unnamed.) 

This  caterpillar,  or  slug,  has  given  considerable  trouble  to  pear  growers, 
especially  during  the  past  few  years.  The  young  caterpillars  make  their 
appearance  about  the  same  time  as  the  leaves  do,  and  at  once  begin  to 
feed  upon  them,  commencing  to  feed  near  the  stem,  and  continue  until 
full  grown.  They  (the  caterpillar)  then  descend  to  the  earth  and  forms  a 
dark  brown  cocoon,  in  which  it  hibernates  until  the  following  spring. 
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As  a  remedy  it  is  often  suggested  that  **road  dust''  be  dusted  over  the 
trees,  etc.  This  is  totally  impracticable.  The  best  remedy,  so  far,  is  Paris 
green,  one  pound  to  two  hundred  gallons  of  water,  to  which  ten  pounds  of 
laundry  or  home-made,  soap  (containing  very  little  caustics)  is  added  to 
keep  the  poison  in  suspension,  applied  in  the  spring  of  the  year. 


CHERRY  OR  PEAR   SLUG. 

Selandria  ceraai,  Peck. 


Figure  76. 

[A  slimy  olive  green  worm  half  an  inch  long  when  full  grown.  (Figure  a)  Gnawing 
away  the  substance  of  the  upper  surface  of  the  leaven.  They  make  their  appearance  on 
trees  in  Junejand  July,  and  again  in  August  and  September.] 

The  larva  or  slugs,  as  they  are  improperlv  called,  are  white  at  first,  but 
soon  become  covered  with  an  olive  slime,  which  gives  them  something  of 
the  appearance  of  the  naked  snail,  to  which  the  name  slug  properly  be- 
longs. They  are  further  easily  distinguished  from  any  other  larvae  feeding 
upon  the  leaf  by  the  fact  that  they  are  much  thicker  in  front  than  behind, 
tapering  gradually  posteriorly.    They  have  twenty  very  short  legs,  the  first 
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three  pairs  jointed,  the  remainder  fleshy  prominences,  commonly  known 
as  prolegs.  The  head  is  of  a  dark  chestnut  color,  small  and  unusually 
concealed  under  the  forepart  of  the  body.  They  live  mostly  on  the  upper 
side  of  the  leaves  of  the  trees,  eating  away  all  the  parenchyma,  leaving 
only  the  veins  and  epidermis  of  the  under  side.  The  slugs  shed  their  skins 
five  times,  and  after  the  last  molt  they  lose  their  slimy  covering  and  olive 
color,  and  are  then  yellow  and  free  from  mucus.  From  the  first  of  July  to 
the  middle  of  August,  having  gained  their  growth,  they  leave  the  trees  and 
burrow  to  the  depth  of  one  to  four  inches,  forming  an  oval  cavity  in  the 
earth,  where  the  change  to  pupa  occurs.  From  these  cells  they  escape  in 
the  form  of  saw-flies  from  the  middle  of  July  to  the  last  of  August. 

The  winged  insect  is  about  one  fifth  of  an  inch  in  length,  and  is  of  a 
glossy  black  color,  excepting  the  first  two  pairs  of  legs,  which  are  a  dirty 
yellow  or  clay  color,  with  blackish  thighs,  and  the  hind  legs,  which  are 
dull  blackish  with  clay-colored  knees.  The  wings  are  transparent,  iri- 
descent, with  brownish  veins  and  with  a  smoky  cloud  or  band  across  the 
middle  of  the  third  pair.  These  saw-flies  may  be  found  on  the  leaves  of 
the  trees  in  the  early  morning,  or  in  the  cool  of  the  evening,  at  which  time 
thev  are  sluggish  and  not  easily  disturbed.  Their  eggs  are  laid  singly 
within  little  semicircular  incisions  through  the  skin  of  the  leaf.  From 
these  a  second  brood  of  the  slugs  soon  hatch,  which  get  their  growth  and 
go  into  the  ground  again  in  September  and  October,  remaining  there  until 
the  following  spring,  when  most  of  them  are  changed  into  flies  and  leave 
their  winter  quarters.  Some  of  them,  however,  commonly  remain  un- 
changed in  the  ground  until  the  following  year,  so  as  to  continue  the  spe- 
cies if  any  complete  destruction  should  overtake  the  remainder  of  the  brood. 
These  spring  flies  lay  their  eggs  as  already  described,  usually  in  June,  the 
minute  worms  appearing  in  about  a  fortnight  afterwards. 

Remedy, 

Various  substances  have  been  recommended  for  the  destruction  of  these 
slugs,  and  of  all  the  remedies  used  none  have  been  so  effectual  as  the 
application  of  Paris  green,  the  same  as  used  for  the  leaf  caterpillar  {Nema- 
tvs),  viz:  one  pound  of  Paris  green  to  two  hundred  gallons  of  water.  To 
this  mixture  ten  pounds  of  soap  is  added,  but  the  soap  must  not  contain 
too  much  caustic.  The  solution  must  be  stirred  continually  while  being 
sprayed.  It  only  requires  to  be  strained  when  a  fine  spray  nozzle  is  used. 
If  a  rubber  disk  be  used  in  place  of  the  brass  plate,  no  straining  is  neces- 
sary, as  all  grains  will  blow  through.  Great  care  should  be  exercised  in 
the  time  it  is  applied;  if  used  when  the  trees  are  in  bloom  the  pollen  in 
the  blossom  will  be  washed  away  and  the  blossom  will  wither  ana  fall  off*. 
Again,  if  applied  when  the  fruit  is  very  young  and  tender,  it  may  burn  and 
spot  it.  It  should  never  be  applied  until  the  fruit  is  fairly  set.  A  few 
pounds  of  good  home-made  soap  (ten  pounds  as  stated  above)  added  to  the 
solution  will  aid  to  keep  the  poison  on  the  trees  for  a  longer  period  of  time, 
and  will  spread  the  Paris  green  better  and  prevent  its  evaporation  by  the 
action  of  the  sun. 

STRIPED    SQUASH    BEETLE. 

Diabrotica  tri-^ttata^  Mann. 

This  insect  is  quite  troublesome,  not  only  on  the  squash  and  cucumber 
vines,  but  also  on  foliage  of  trees,  vines,  and  garden  plants.  In  the  larva 
or  caterpillar  state  it  bores  into  the  lower  part  of  the  stem  of  tender  vines. 
The  beetle  feeds  on  the  leaves  of  plants,  and  also  on  leaves  of  trees. 
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Figure  77. 

The  beetle  generally  makes  its  appearance  very  early  in  the  spring,  in 
fact  it  is  wonderful  that  it  seems  to  Know  just  when  the  young  leaves  of 
vines  are  fairly  above  ground.  When  they  infest  very  young  plants,  and 
after  they  have  partially  or  wholly  devoured  the  leaf,  they  follow  the  stem, 
eating  it  quite  a  way  below  the  surface. 

Remedy, 

The  best  method  for  the  destruction  of  the  beetles  is  the  application  of  a 
solution  of  Paris  green — one  pound  to  two  hundred  gallons  of  water.  This 
application  does  not  kill  by  contact,  but  by  remaining  on  the  leaves  the 
beetles  are  poisoned  while  feeding  upon  them. 

Paris  green  and  sulphur — five  ounces  of  the  former  to  twenty  pounds  of 
the  latter — have  been  used  on  the  foliage  of  trees  very  successfully.  The 
sulphur  and  Paris  green  are  put  into  a  sack,  and  the  sack  is  tied  to  a  long 
pole  and  shook  over  the  trees.  One  application  has  driven  away  the 
beetles.     This  remedy  should  only  be  applied  when  the  fruit  is  young. 

TWELVE-SPOTTED  DIABROTICA. 

Diabrotica  soror^  Le  Conte. 


Fig:are  78. 

This  beetle  is  often  confounded  with  the  ladybirds,  but  is  not  a  ladybird. 
Like  the  preceding  one,  this  insect  is  very  common  throughout  the  State. 
In  places,  the  cherry  trees  suffer  greatly  from  their  attacks.  They  feed 
on  nearly  all  kinds  of  vegetation,  but  prefer  that  which  is  soft  and  tender. 
They  are  mostly  destructive  to  squash  and  melon  plants,  cucumber,  and 
other  soft-wooded  plants  and  vines.  They  are  also  destructive  to  corn  and 
beans,  by  feeding  on  the  tender  leaves.  The  beetle  is  yellow,  with  twelve 
black  spots,  as  represented  in  Figure  78. 

Remedy.  \'^. 

Spray  foliage  with  one  pound  of  Paris  green  to  two  hundred  gallons  of 
water,  when  the  insects  appear.  (See  remedy  for  D.  tri-vittata,)  Very 
good  success  has  also  been  attained  by  the  application  of  saltpeter — one 
tablespoon  dissolved  in  five  gallons  of  water — applied  around  the  infested 
plants.  About  one  to  two  pints  of  the  solution  are  sufficient  for  squash, 
cucumber,  or  melon  vines.  The  application  should  be  repeated  from  time 
to  time,  as  the  vines  grow  larger. 


INJURIOUS  INSECTS — MISCELLANEOUS. 
CODLIN  MOTH. 

Carpocapsa  pomondla,  Linn. 


219 


[A  moth  laying  its  eggs  at  the  blossom  end  of  the  fruit,  infesting  the  apple,  pear,  quince, 
etc.;  (a)  shows  the  burrowing  of  the  larva,  (6)  the  point  where  it  effected  its  entrance, 
<e)  the  larva  full  grown,  (h)  the  anterior  part  of  the  body,  magnified,  (d)  the  chrysalis, 
<i)  the  cocoon,  (/)  tne  moth  with  its  wings  closed,  and  (g)  the  same  with  its  wings  expanded.] 

The  early  brood  of  moths  appears  about  the  time  of  the  opening  of  the 
apple  blossoms,  when  the  female  deposits  her  eggs  singly  in  the  calyx  of 
the  fruit,  just  as  it  is  forming. 

In  about  a  week  the  egg  hatches  and  the  tiny  worm  at  once  begins  to 
eat  through  the  apple  to  the  core. 

As  the  larva  approaches  maturity  it  eats  a  passage  through  the  side  of 
the  fruit.  The  body  of  the  larva  is  of  a  flesh  color  or  pinkish  tint,  more 
highly  colored  on  the  back.  The  larva  attains  full  size  about  three  or 
four  weeks  from  the  time  of  hatching.  The  apples  that  fall  to  the  ground, 
generally  prematurely,  sometimes  contain  the  larva,  but  most  of  them  do 
not  drop  until  after  the  larva  has  made  its  escape.  The  larva  as  they 
leave  the  fruit,  while  the  fruit  is  still  on  the  trees,  let  themselves  down  to 
the  ground  by  a  fine  silken  thread,  which  they  spin.  They  also  crawl 
down  the  branches  to  the  trunk  of  ^he  tree;  in  either  case  they  find  their 
way  to  the  trunks  of  the  trees,  or  where  there  is  rough  bark,  under  which, 
and  in  cracks  or  crevices,  they  spin  their  cocoons. 

Inside  of  the  cocoon  the  change  to  the  chrysalis  takes  place;  this  change 
in  the  early  brood  occurs  in  about  three  days;  the  insect  remains  in  this 
condition  about  two  weeks,  when  the  moth  emerges  from  its  chrysalis. 
This  is  a  night-flying  moth;  it  conceals  itself  in  the  daytime  and  makes 
its  appearance  at  night;  it  is  therefore  seldom  seen. 

The  second  brood  occurs  usually  during  the  latter  part  of  July,  and  in 
a  few  days  the  female  begins  to  deposit  her  eggs  for  the  later  brood  of  larva. 
This  brood  generally  attacks  the  later  apples  and  pears.  The  larvae  of  this 
second  brood  generally  mature  in  the  early  winter  months,  and  if  they 
escape  from  the  fruit  before  it  is  gathered,  secrete  themselves  under  the 
loose  bark  of  the  tree.  If  the  fruit  be  gathered  before  they  have  made 
their  escape,  they  are  carried  on  the  fruit  into  the  storeroom  or  packing 
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house,  and  as  they  leave  the  fruit  hide  between  the  cleats  of  the  boxes  or 
between  the  boards  of  the  buildings,  from  which  places  thev  make  their 
appearance  as  moths  in  the  spring  to  begin  the  work  of  the  allowing  sea- 
,  son.  The  larva  of  the  codlin  moth  was  formerly  supposed  to  only  attack 
the  apple,  the  pear,  and  the  quince,  but  besides  injuring  these,  they  have 
occasionally  been  found  on  the  plum  and  on  the  peach. 

Remedy. 

Considerable  has  been  done  in  the  way  of  experimenting  to  destroy  the 
codlin  moth  in  the  larva  state,  with  arsenic  solutions.  Various  mixtures 
have  been  tried,  and  general  observations  taken  of  the  results.  Paris 
green  has  given  the  best  results,  and  is  recommended  for  use.  In  many 
instances  the  results  of  twice  spraying  with  Paris  green  in  early  spring, 
before  the  young  apples  had  drooped  upon  their  stems,  resulted  in  a  sav- 
ing of  from  75  to  95  per  cent  of  the  apples  exposed  to  injury  by  the  cod- 
lin moth. 


Figaro  80. 

[Figure  80:  (A)  The  blossom  end  of  the  apple  where  the  codlin  moth  larva  is  sup- 
posecT  to  enter  the  fruit.  {B)  Represents  an  empty  space  where  carpillary  ovarium  or 
shell  containing  the  seeds  was  located  before  the  entrance  of  the  larva.  (C)  Represents 
the  burrow,  or  outlet,  through  which  the  larva  makes  its  escape.  (D)  Young  larva  in 
burrow.    (£!)  Young  larva  approaching  maturity,  nearly  reaching  the  core.] 

Time  of  Application, — What  must  be  taken  into  consideration  is  the  time 
the  solution  of  Paris  green  is  applied;  this,  however,  must  be  determined 
so  that  the  poisoning  will  be  the  most  effective;  and  whether,  in  fact,  the 
principal  effect  is  upon  the  first  brood  or  the  later  ones.  Professor  Forbes, 
in  discussing  this  important  point  in  his  bulletin  on  arsenical  poisons, 
says:  '*A  moment's  reflection  will  show  that  if  only  the  first  brooa  of  the 
larva  was  directly  diminished  in  a  certain  ratio,  the  second  brood  should 
show  a  similarly  diminished  ratio,  since  these  descend  from  the  first; 
whereas,  if  both  first  and  second  broods  are  directly  poisoned,  then  the 
ratio  of  damage  to  the  second  brood  should  be  greater  than  that  to  the 
first;  or,  in  other  words,  the  percentage  of  benefit  to  the  picked  apples 
should  be  greater  than  to  the  lallen." 

Great  care  should  be  taken  that  no  spraying  be  done  with  arsenic  mix- 
tures until  the  blossoms  have  fallen,  as  otherwise  it  will  kill  many  bees 
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Figure  81. 

[Figure  81 :  (a)  Nest  of  larva  on  outside  of  trees,  under  the  old  bark ;  (6)  pupa ;  (c)  larva 
exposed  from  nest;  ((2)  old  nest;  (e)  larva  about  to  build  nest;  (/)  the  moth  at  rest;  (</) 
moth  with  wings  spread ;  (^)  head  of  larva.] 

that  visit  the  poisoned  flowers,  and  will  endanger  the  honey  they  gather. 
Spraying  too  early  is  useless. 

The  moth  does  not  lay  its  eggs  on  the  fruit  until  it  is  formed,  therefore 
if  applied  before  the  eggs  are  laid  the  poison  will  disappear  and  lose  its 
eflfect.  The  sprapng  should  not  be  done  until  the  blossoms  have  fallen 
from  the  trees,  then  no  possible  harm  can  come  to  bees  or  honey.  The 
spraving  cannot  be  delayed  any  longer  than  after  the  blossoms  have  fallen, 
for  then  the  larva  will  have  entered  the  fruit. 

In  case  of  no  rains  one  application  of  Paris  green  is  enough,  but  in  case 
it  should  rain  after  an  application,  or  within  a  few  days,  it  will  pay  to  give 
the  trees  a  second  application  about  two  weeks  after  the  first.  To  secure 
the  best  results  the  greatest  care  should  be  exercised  in  the  use  of  the 
arsenic  solutions. 

Am(mni  to  Use. — The  proportion  used  is  one  pound  of  Paris  green  to  one 
hundred  and  sixty  gallons  of  water.  The  Paris  green  is  used  without  anjr 
additions,  after  having  been  dissolved  with  ammonia.  If  only  one  appli- 
cation is  intended,  and  this  made  early,  a  little  soap  added  to  the  solution 
will  keep  the  poison  on  the  foliage  a  much  longer  time. 

Bands. — Wnen  the  larvae  leave  the  fruit  they  crawl  under  rough  bark, 
cracks,  and  crevices,  under  which  they  construct  a  papery-looking  silken 
cocoon,  which  is  disguised  on  the  outside  by  having  attached  to  the  silky 
threads  small  fragments  of  the  bark  of  the  tree  or  other  available  debris. 
The  time  to  trap  the  larva  is  at  the  time  it  lets  itself  down  from  the  fruit  on 
to  the  trunk.  The  most  effective  method  for  this  purpose  is  the  application 
of  burlap  bands  around  the  trunk  of  trees,  about  six  inches  wide.  The  bands 
are  placed  just  below  the  crotch  of  the  tree,  and  are  tied  with  a  string  or 
tacked  to  the  tree  by  a  single  tack.  The  bands  should  be  put  on  the  trees 
not  later  than  the  first  of  June.  As  the  larva  descends  from  the  fruit  they 
hide  under  these  bands  and  under  them  transform.  These  bands  must 
be  examined  every  six  or  eight  days  until  the  latter  part  of  August,  and 
as  they  are  examined  all  the  larvae  and  chrysalids  found  under  them 
destroyed. 

One  of  the  very  best  ways  to  do  this  is  to  make  a  solution  of  caustic  soda, 
about  one  pound  to  the  gallon  of  water,  or  stronger,  and  as  the  bands  are 
examined  they  are  dipped  into  the  solution,  and  when  dry  are  tied  again. 
In  this  way  all  larvae  and  chrysalids  are  killed  the  moment  the  band  is 
immersed  in  the  solution.    If  the  trees  have  rough  bark  this  should  be 
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scraped  away,  and  the  body  of  the  tree  treated  with  a  coating  of  white- 
wash and  soap,  to  prevent  sunburn.    The  fallen  fruit  should  be  promptly 
destroyed  to  prevent  the  larvae  from  escaping. 
The  moth  is  a  night-flying  moth,  and  therefore  not  attracted  by  light. 

RED-HUMPED  CATERPH^LAR. 

Notodonta  concinna. 


Figure  81i. 

Different  broods  make  their  appearance  at  various  times  during  August 
and  September.  The  eggs  from  which  they  proceed  are  laid  in  the  course 
of  the  month  of  Julv,  in  clusters,  on  the  under  side  of  a  leaf,  generally  near 
the  end  of  a  branch.  When  first  hatched,  they  eat  only  the  substance  of 
the  under  side  of  the  leaf,  leaving  the  skin  of  the  upper  side  and  all  the 
veins  untouched;  but  as  they  grow  larger  and  stronger,  they  devour  whole 
leaves  from  the  point  of  the  stock,  and  go  from  leaf  to  leaf  down  to  the 
twigs  and  branches.  The  young  caterpillars  are  lighter  colored  than  the 
old  ones,  which  are  yellowish  brown,  paler  on  the  sides,  and  longitudinallv 
striped  with  slender  black  lines;  the  head  is  red;  on  the  top  of  the  fourth 
ring  there  is  a  bunch  or  hump,  also  of  a  red  color;  along  the  back  are  sev- 
eral short  black  princkles,  and  the  hinder  extremity  tapers  somewhat,  and 
is  always  elevated  at  an  angle  with  the  rest  of  the  body,  when  the  insect 
is  not  crawling.  The  full  grown  caterpillars  measure  one  inch  and  a  quar- 
ter, or  rather  more,  in  length.  They  rest  close  together  on  the  twigs  when 
not  eatings  and  sometimes  entirely  cover  the  small  twigs  and  ends  of  the 
branches.  The  early  broods  come  to  their  growth  and  leave  the  trees  by 
the  middle  of  August,  and  the  others  between  this  time  and  the  latter  part 
of  September.  All  the  caterpillars  of  the  same  brood  descend  at  one  time, 
and  disappear  in  the  night.  They  conceal  themselves  under  leaves,  or  just 
beneath  the  surface  of  the  soil,  and  make  their  cocoons.  They  remain  a 
long  time  in  their  cocoons  before  changing  to  chrysalids,  and  are  trans- 
formed into  moths  towards  the  end  of  June  or  the  beginning  of  July. — 
Dr.  Harris.  This  caterpillar  is  mostly  to  be  found  in  prune  and  apple 
orchards,  and  is  quite  troublesome. 

Remedy. 

The  best  remedies  for  the  destruction  of  this  caterpillar  are  hand  pick- 
ing and  Paris  green.  Upon  jarring  the  branches  all  the  large  caterpillars 
fall  to  the  ground  and  are  thrown  into  a  strong  caustic  soda  solution,  which 
kills  them  instantly. 

In  the  bucket  containing  the  caustic  soda  solution,  a  wire  basket  is 
arranged,  which  fits  closely  down  to  the  bottom  of  the  bucket.  Before 
moving  to  another  tree,  this  basket  is  raised  up  and  its  contents  (caterpil- 
lars) thrown  away.  In  this  manner  the  liquid  does  not  require  to  be 
renewed  often.  Spraying  with  Paris  green  will  kill  all  the  young  cater- 
pillars on  the  tree.  The  proportions  used  are  one  pound  of  Paris  green  to 
two  hundred  gallons  of  water.    Great  care  must  be  exercised  in  the  use  of 
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Paris  green  at  this  season  of  the  year.    It  should  only  be  used  when  the 
fruit  is  still  green. 

EASTERN  PLUM  CURCULIO. 

Canotrachelus  nenuphar^  Herbst. 


Figure  82. 

This  insect  is  without  doubt  the  greatest  enemy  the  plum  grower  has  to 
contend  with;  for,  when  allowed  to  pursue  its  course  unchecked,  it  often 
destroys  the  entire  crop.*  This  insect  has  not  yet  made  its  appearance  in 
this  State,  and  the  greatest  of  care  should  be  exercised  in  keeping  it  out. 
It  had  been  rumored  that  the  eastern  plum  curculio  had  made  its  appear- 
ance in  the  State.  Officers  were  at  once  detailed  to  make  a  thorough  inves- 
tigation, and  the  reports  that  the  curculio  had  made  its  appearance  in  this 
State  proved  a  hoax.  A  rose  beetle  {Aramigus  fulleri)  was  mistaken  for 
the  curculio,  and  the  report  put  afloat  without  any  foundation  of  fact.  How- 
ever, as  it  is  liable  to  be  introduced  into  the  State,  and  in  order  that  in  the 
future  parties  may  study  the  forms  of  the  beetles  which  resemble  the  cur- 
culio,»so  that  reports  may  not  be  put  afloat  unless  with  great  certainty,  the 
following  interesting  account  of  it  is  appended  from  the  report  of  the  United 
States  Entomologist:! 

The  genus  Conotrachelus  is  almost  exclusively  American.  Of  something  over  a  hun- 
dred species  which  have  been  described,  all  are  eilner  from  North  America,  Mexico,  Central 
America,  the  West  Indies,  or  South  America,  with  the  exception  of  C.  helferi,  said  to  come 
from  East  India,  C.  hirsutus  and  C.  hispidus^  which  were  described  from  the  island  of  Lifu 
(South  Pacific),  and  C.  tagax^  supposed  to  come  from  Caifraria.  There  is  some  doubt  as 
to  the  correct  generic  reference  of  the  first  three  species,  and  the  locality  of  the  last 
has  been  questioned.  North  America  alone  contains  twenty-eight  species.  The  plum 
curculio  proper  {C.  nenujohar)  is  confined,  so  far  as  we  can  learn,  to  the  United  States,  and 
was  first  described  in  1797  by  Herbst,  and  was  redescribed  by  Fabricius  and  Dejean  under 
different  names.  It  was  treated  as  an  insect  pest  at  least  as  early  as  1746,  and  there  is  no 
doubt  whatsoever  that  it  is  an  indigenous  species,  feeding  in  this' country  upon  wild  stone 
fruits  from  time  immemorial.  It  seems  certain,  moreover,  that  from  the  very  first  it  has 
not  been  confined  to  any  one  section  of  the  country,  but  has  existed  wherever  wild  plums 
grew.  It  seems  tolerably  certain,  also,  that  the  insect  has  increased  enormously  in  parts 
where  cultivated  varieties  have  been  introduced,  and  its  comparative  scarcity  where  only 
wild  fruits  grew  years  ago  has  frequently  given  rise  to  the  idea  that  it  was  actually  intro- 
duced with  the  cultivated  varieties;  whereas  it  furnishes  simply  another  case  of  the  pref- 
erence of  an  indigenous  insect  for  introduced  and  cultivated  plants  congeneric  with,  or 
allied  to,  its  original  food  plant,  with  instances  of  which  every  student  of  economic  ento- 
mology is  so  familiar.  We  need  only  mention  the  case  of  the  Colorado  potato  beetle  to 
furnish  at  once  a  striking  example. 

At  present  the  plum  curculio  is  known  from  Canada  to  Florida,  and  west  to  the  Rocky 
Mountains,  as  a  stone-fruit  destroyer.  It  has  not  been  found  as  yet,  so  far  as  we  knowj  in 
California  or  elsewhere  on  the  Pacific  Coast,  and  such  collectors  as  Mr.  James  Behrens,  Dr.  J. 
J.  Rivers,  and  our  agents,  Mr.  D.  W.  Coquillett  and  Mr.  Albert  Koebele,  have  never  collected 

*  Professor  Saunders,  insects  injurious  to  fruit, 
t  Report  Department  Agriculture,  1888. 
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it  west  of  the  Rocky  Mountains.  Its  appearance  on  the  western  slope,  however,  is  probably 
only  a  question  of  time,  when  the  intervening  country  becomes  more  thickly  settlea, 
although  it  is  interesting  to  note  that  twenty-two  years  ago  Jar.  Walsh  commented  upon  the  non- 
occurrence of  the  pest  in  Oaliforjiiat  but  did  not  predict  its  eventual  introduction,  because 
of  the  different  character  of  the  fauna  and  flora  of  the  Pacific  Coast  While  there  has 
always  been  some  danp^er  of  the  introduction  of  the  pest  into  Northern  California,  Oregon, 
and  Washington  Territory,  we  think  that  the  fruit  growers  of  Southern  California  have 
little  to  fear,  as  we  have  observed  that  long  dry  spells  usually  destroy  the  pupce  in  the 
ground.  We  therefore  doubt  whether  it  could  successfully  bridge  over  the  long  dry  sea- 
sons which  are  there  so  prevalent. 

FOOD  PLANTS. 

The  plum  curculio  has  brought  about  an  almost  entire  abandonment  of  plum  culture 
in  many  sections  of  the  country  within  the  last  twenty  years;  but  it  is  by  no  means  con- 
fined to  this  fruit  It  breeds  in  great  numbers  in  cherries,  peaches,  apricots^  nectarines, 
and  other  stone  fruits,  including  tne  persimmon,  and  also  infests  many  varieties  of  apples, 
crabs,  and  haws.  It  prefers,  however,  smooth-skinned  fruits.  It  is  also  a  common  inhab- 
itant of  the  fungus  growth  of  plum  and  cherry  known  as  "black  knot"  {Plowrightia 
7norbosa\  from  which  it  was  first  reared  by  Peck  in  1818. 

It  was  at  one  time  thought  that  this  species  bred  in  green  butternuts  and  walnuts, 
making  the  same  crescent-suaped  mark  in  the  outer  skin  of  the  nuts.  Fitch  noticed  the 
insect  upon  butternuts,  and  recorded  the  fact  that  specimens  so  found  were  larger  than 
the  plum-fed  individuals.  Walsh  afterwards  bred  the  beetles  from  these  nuts  and  sent 
specimens  to  Le  Conte,  who  considered  them  as  belonging  to  a  phytophagic  variety  of  the 

Slum  species,  differing  only  in  size.    Walsh  later  pointed  out  a  constant  colorational 
ifference,  and  Le  Conte  subsequently  established  a  distinct  species  {Coriotrachelus  juglan- 
dis)  for  the  nut-bred  form. 

HABITS  AND    NATURAL  HISTORY. 

The  Egq  and  the  Process  of  Oviposition.— The  egg  of  the  plum  curculio  is  oval,  of  a  pearl- 
white  color,  and  large  enough  to  be  seen  with  the  naked  eye.  Careful  measurements 
indicate  that  the  average  length  is  about  1  mm.  It  is  laid  in  green  fruit  soon  after  the  blos- 
soms fall.  The  number  of  eggs  laid  by  a  single  female  has  been  variously  stated.  Riley, 
in  1868,  estimated  from  fifty  to  one  hundred,  which  are  laid  at  the  average  rate  of  five  to 
ten  per  day.  Prof.  A.  J.  Cook,  in  writing  to  the  New  York  "Weekly  Tribune'' of  June  9, 
1880,  says :  "  I  know  by  dissection  that  a  single  female  may  contain  thirty  eggs."  Dissec- 
tions made  for  us  during  the  season  of  1887,  by  Mr.  Alwood,  showed  that  early  in  May 
only  one  or  two  fully  developed  eggs  could  be  found;  many  immature  ova,  however,  could 
be  seen.  Late  in  May,  however,  from  four  to  ten  mature  eggs  were  found  in  each  female 
examined.  No  account  of  the  actual  number  of  eggs  in  an  ovary  at  any  one  time  was 
made,  but  from  what  we  know  of  the  rate  of  development  Riley's  estimate,  based  on  dis- 
section and  observation,  is  unquestionably  correct 

The  process  of  depositing  a  single  egg  requires  about  five  minutes.  The  description  of 
the  process  published  by  Riley  maybe  repeated:  "Having  taken  a  strong  holaon  the 
fruit  the  female  makes  a  minute  cut  with  the  laws,  which  are  at  the  end  of  her  snout^  just 
through  the  skin  of  the  fruit,  and  then  runs  tne  snout  under  the  skin  to  the  depth  of  one 
sixteenth  of  an  inch,  and  moves  it  back  and  forth  until  the  cavity  is  large  enough  to 
receive  the  egg  it  is  to  retain.  She  next  changes  her  position,  and  drops  an  egg  Into 
the  mouth  oi  the  cut;  then,  veering  round  again,  she  pushes  it  by  means  of  her  snout 
to  the  end  of  the  passage,  and  afterwards  cuts  the  crescent  iu  front  of  the  hole  so  as 
to  undermine  the  egg  and  leave  it  in  a  sort  of  flap;  her  object  apparently  being  to 
deaden  this  flap  so  as  to  prevent  the  growing  fruit  from  crushing  the  egg,  though  Dr. 
Hull  informs  me  that  he  has  repeatedly  removed  the  insect  as  soon  as  the  egg  was 
deposited  and  before  the  flap  was  made,  and  the  egg  hatched  and  the  young  penetrated 
the  fruit  in  every  instance."  Many  subsequent  observations  both  under  cover  and 
in  the  field,  made  for  us  by  Mr.  Alwood,  confirm  the  above.  When  he  was  able  to 
time  the  operation,  however,  it  required  a  longer  period  than  that  mentioned  by  Riley. 
The  first  cutting  of  the  cylindrical  hole  occupied  five  minutes,  the  depositing  of  the  e^g 
thirty  seconds,  and  the  packing  in  of  the  e^g  and  the  cutting  of  the  crescent  slit  from  six 
to  ei^ht  minutes  longer.  The  time  occupied  varies,  however,  with  the  temperature  and 
the  vitality  of  the  individual.  In  cutting  the  crescent  the  snout  is  swung  to  one  side  as 
far  as  the  joint  between  the  head  and  prothorax  will  permit,  and  is  inserted  into  the  fruit 
at  an  angle  of  about  45  degrees  and  directed  backward  under  the  body.  The  cut  is  con- 
tinued around  the  egg-puncture  as  a  center  as  far  as  the  head  will  turn,  and  as  far  as  the 
snout  will  conveniently  reach.  The  resulting  slit  is  therefore  an  arc  of  a  circle.  The 
object  of  the  cutting  of  the  crescent  slit  was  first  suggested  by  Mr.  Franklin  C.  Hill,  of 
Yellow  Springs,  Ohio,  in  the  "  Practical  Entomologist,'"  volume  II,  page  115  (September, 
1867).  Alter  describing  the  operation,  Mr.  Hill  says :  "  Can  her  object  be  to  wilt  the  piece 
around  the  egg  and  prevent  tne  growing  fruit  from  crushing  it?  "  Walsh  and  others  im- 
mediately accepted  this  explanation,  which  is  undoubtedly  the  correct  one.  Previous 
writers,  including  Walsh  himself,  followed  Harris,  who  expresses  himself  on  this  point  as 
follows:  "The  beetle  first  makes  a  small  crescent-shaped  incision,  with  its  snout,  in  the 
skin  of  the  plum,  and  then,  turning  round,  inserts  an  egg  in  the  wound."  The  eggs  will 
hatch  in  from  three  to  ten  days,  depending  upon  the  weather,  and,  as  the  period  of 
oviposition  frequently  extends  over  two  months,  a  confusion  of  stages  arises. 
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From  Riley's  observations  it  seems  quite  certain  that  many  of  the  eggs  which  are 
deposited  after  the  first  of  Jaiy  fail  to  hatch,  or  the  young  larvse  die  soon  after  hatching, 
owing,  in  all  probability,  to  the  riper  and  more  juicy  condition  of  the  fruit  at  that  season. 
A  number  of  eggs  may  be  deposited  in  a 'single  plum,  whether  by  the  same  female  or  not 
has  not  been  determined.  From  one  to  a  dozen  of  the  crescent  marks  are  often  seen  upon 
a  single  plum,  while  a  single  apple  may  carry  a  greater  number. 

The  Larva.— The  lar^a  of  the  plum  curculio  is  white  and  footless,  and  furnished  with  a 
horny  head.  It  works  its  way,  immediately  after  hatching,  in  stone  fruit  to  the  pit,  and 
there  grows  to  full  size,  eating  the  pulp  around  the  stone.  The  lar^a  attains  its  full 
growth  in  from  three  to  five  weeks,  when  it  is  about  10  mm.  (0.4  inch)  in  length,  rather 
stout,  and  of  a  glistening  whitish  color.  The  head  is  light  brown,  and  there  is  a  pale  line 
along  each  side  of  the  body.  There  is  a  row  of  small  black  bristles  below  the  side  lines, 
and  on  the  second  segment  a  less  distinct  row  of  bristles  above ;  also  a  few  pale  hair» 
near  the  anal  end  of  the  body.  The  fruit  thus  infested  falls  prematurely,  m  a  large 
majority  of  cases,  with  plums,  apricots,  and  peaches;  cherries,  however,  do  not  fall,  but 
remain  upon  the  tree.  One  or  two  varieties,  particularly  the  English  Morello,  are  said, 
however,  to  mature  and  drop.  In  cherries  seldom  more  than  one  larva  is  found  in  a 
single  fruit,  but  several  are  often  found  in  a  single  plum,  peach,  or  apple.  Rarel}'  are  as 
many  larvee  found  in  the  fruit  as  there  are  punctures  under  the  skin,  and  many  eggs, 
therefore,  fail  to  hatch. 

After  the  fruit  has  fallen  to  the  ground  the  larvee  may  still  remain  within  it  for  some 
time,  but  as  soon  as  they  are  full  grown  they  issue  and  enter  the  ground  to  pupate. 
Larvte  issuing  from  cherries  drop  to  the  ground  for  the  same  purpose.  They  seldom 
burrow  to  a  greater  depth  than  four  or  five  inches,  and  at  thei.  end  of  the  burrow  they 
construct  a  small  oval  cell  within  which  to  pupate. 

Pupa.— The  pupa  is  white  at  first,  becoming  yellowish  as  it  grows  older.  It  remains  in 
this  condition  from  three  to  six  weeks. 

The  AduU.— The  beetle  is  familiar  to  most  fruit  growers,  and  is,  besides,  so  well  shown 
in  Figure  82,  at  c  and  b,  that  a  detailed  description  is  unnecessary.  While  the  females  lay 
their  eggs  chiefly  during  daytime,  the  insect  is  essentiallv  nocturnal,  flying  freely  during 
the  warmer  nights  and  only  seeking  shelter  when  the  niglits  are  cold. 

There  has  been  much  discussion  upon  the  point  as  to  how  much  the  insect  feeds  in  the 
adult  state,  as  the  question  is  important  from  a  remedial  standpoint.  There  is  no  longer 
any  question  about  the  matter,  however,  for  Riley  records  the  fact  that  the  adult  gnaws 
not  only  the  fruit,  but  also  the  young  twigs,  and  even  the  buds  and  leaves,  for  food,  both 
in  the  spring  and  in  the  late  summer.  The  holes  in  the  young  plums  made  by  feeding 
are  irregular,  and  need  never  be  mistaken  for  the  marks  made  by  oviposition.  Figure  82, 
shown  at  (2,  will  indicate  the  size  and  shape  of  some  of  these  food  scars.  The  normal  feeding 
spot  is,  however,  not  so  large  as  the  largest  ones  there  Indicated,  and  is  usually  circular. 
This  taking  of  food  b}r  the  adults  is  mainly  noticeable  in  the  spring,  as  the  fruit  and 
vegetation  is  at  that  time  smaller  and  younger,  and  the  beetles,  after  their  winter  fast, 
may  be  presumed  to  be  hungrier.  Some  further  observations  upon  the  feeding  habit  in 
autumn  have  only  recently  been  recorded  by  Prof.  J.  H.  Comstock,  who  proved  that  this 
curculio  is  responsible  for  at  least  some  of  the  numerous  circular  pits  seen  in  apples  in 
late  summer  and  early  fall,  and  has  recorded  his  observations  in  the  "American  Natu- 
ralist" for  November,  1888,  pp.  1035  and  1036,  under  the  caption  "  Serious  Injury  to  Apples 
by  the  Plum  Curculio."    We  quote  from  his  article  as  follows: 

'"During  the  latter  part  of  the  past  summer  my  attention  was  attracted  to  a  serious 
injury  done  to  the  fruit  in  an  apple  orchard  through  which  I  passed  daily.  A  large  pro- 
portion of  the  apples  in  a  corner  of  the  orchard  had  been  eaten  into  by  something  which 
made  small  pits  from  one  eighth  to  one  fourth  inch  in  diameter,  and  of  about  the  same 
depth.  On  one  tree  nearly  every  apple  had  been  attacked,  and  in  many  cases  there  were 
ten  or  twelve  holes  in  a  single  apple.  The  injury  was  so  serious  as  to  render  fruit  on  this 
part  of  the  orchard  unmarketable. 

**  The  holes  in  the  apples  were  first  discovered  during  the  latter  part  of  August.  At  that 
time  many  of  them  were  partially  grown  over,  while  others  were  fresh,  indicating  that  the 
pest  had  been  at  work  for  a  considerable  time,  and  was  still  active.  As  the  injury  to  the 
apples  resembles  somewhat  that  caused  by  a  climbing  cut-worm  that  sometimes  infests 
apples  of  western  New  York,  I  at  first  searched  for  caterpillars,  and  gave  little  thought 
to  the  plum  curculios  that  I  frequently  found  hiding  in  the  pits  in  the  apples.  But,  after 
finding  a  considerable  number  of  the  insects  in  these  pits,  it  occurred  to  me  that  they 
might  be  the  cause  of  the  mischief.  Several  perfect  apples  were  then  selected,  and  placed 
in  breeding  cages,  in  each  of  which  were  confined  several  curculios.  The  Question  was  soon 
settled.  Within  twenty-four  hours  the  beetles  had  begun  to  eat  into  tne  apples.  The^ 
made  small  holes  at  first,  but  these  were  soon  enlarged  so  as  to  form  pits  of  the  size  indi- 
cated above." 

The  substance  of  this  note  was  reprinted  in  Bulletin  3  of  the  Agricultural  Experiment 
Station  at  Cornell  University,  together  with  advance  quotations  from  a  then  unpublished 
note  from  Mr.  C.  M.  Weed,  Entomologist  to  the  Ohio  Agricultural  Experiment  Station,  in 
which  Mr.  Weed  states  that  he  was  surprised  to  notice  the  avidity  with  which  an  adult 
curculio  ate  a  large  green  plum  when  confined  with  it  in  a  breeding  iar  in  June.  He  also 
states  that  he  has  been  informed  by  Professor  Forbes  that  he  has  found  that  the  adult 
curculio  eats  freely  of  the  substance  of  the  leaves.  All  these  late  observations  confirm 
and  recall  simDar  experience  by  the  senior  author  years  ago  in  Missouri. 
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Numher  of  Broods  and  Hibernation. — About  these  two  points  there  has  been  mnch  con- 
fusion among  the  earlier  writers  on  this  insect.  Dr.  Harris  and  previous  writers  believed 
that  the  winter  was  passed  in  the  larva  state  under  ground.  Dr.  E.  Sanborn,  in  1849,  stated 
that,  in  his  opinion,  the  insect  hibernates  in  the  beetle  state  above  ground.  Dr.  Fitch  con- 
cluded that  tne  insect  was  two-brooded,  the  second  brood  wintering  in  the  larva  state  in 
twigs  of  pear  trees,  while  Dr.  Trimble,  in  his  "  Insect  Enemies  of  Fruit  and  Fruit  Trees," 
concluded  that  it  was  single-brooded  and  hibernated  in  the  beetle  form  above  ground. 
Dr.  Trimble's  conclusions,  which  subsequent  observations  and  experiments  have  proved 
to  be  correct,  were  accepted  by  later  authorities,  prominent  among  whom  were  Walsh 
and  Riley.  The  latter,  however,  in  1867,  published  an  anonymous  article  in  the  "  Prairie 
Farmer  "for  July  of  that  year,  over  the  signature  of  "  V,"  in  which  he  concluded  from  the 
early  appearance  of  adults  near  Cobden  that  the  insect  was,  exceptionally,  two-brooded, 
or  that  it  was  more  frequently  two-brooded  in  the  region  of  Cobden.  This  communication 
Mr.  Walsh  quoted  as  corroborative  of  his  revised  opinion,  and  in  his  first  report  as  acting 
State  Entomologist  of  Illinois,  submitted  in  1867,  entered  into  an  extended  argument  to 
prove  that  the  insect  is  two-brooded,  based  almost  entirely  upon  the  fact  that  from  a  lot 
of  plums  placed  by  him  in  breeding  jars  the  adults  issued  steadily  from  July  nineteenth 
to  August  fourth,  and  that  there  was  then  a  period  from  August  fifth  to  August  twenty- 
secona,  inclusive,  during  which  no  beetles  appeared,  although  on  August  twenty-fifth 
they  commenced  appearing  again,  and  continued  to  do  so  daily  until  September  four- 
teenth. His  inference  was  that  the  beetles  of  the  latter  series  were  the  offspring  of  those 
of  the  former.  The  flaw  in  his  argument  comes  from  the  fact  that  the  beetles  of  the  two 
series  were  from  two  distinct  lots  of  plums,  collected  at  different  times,  the  first  series 
issuing  from  plums  colleq|bed  June  twenty-fourth  to  June  twenty-seventh,  from  both  wild 
and  tame  trees,  while  the  plums  from  which  the  second  series  issued  were  not  collected 
until  July  twenty-seventh,  and  were  exclusively  from  wild  trees. 

Dr.  E.  S.  Hull,  in  1868,  from  his  own  personal  experience,  corroborated  the  views 
announced  by  Dr.  Trimble,  and  in  the  same  year,  Riley,  in  his  first  report  on  the  insects 
of  Missouri,  accepted  these  conclusions  in  large  part,  with  the  reservation,  however,  that 
a  certain  portion  of  the  insects  might  pass  the  winter  under  ground,  both  in  the  larva  and 
pupa  states,  at  a  depth  frequently  of  from  two  to  three  feet  (Walsh  had  previously 
accepted  the  hypothesis  of  tiie  hibernation  in  the  adult  state  only.)  In  his  third  repori 
however,  Riley  fully  corroborates  Dr.  Trimble^s  conclusions.  He  conducted  extensive  and 
careful  experiments  which  settled  the  question  of  the  insect's  single-brooded ness,  and  he 
satisfied  himself  that  it  invariably  passes  the  winter  as  a  beetle  under  all  sorts  oi  shelter 
in  the  woods,  generally,  however,  near  the  surface  of  the  ground.  Indeed,  he  states  that 
it  often  makes  for  itself  a  hole  in  the  ground,  seldom,  however,  deep  enough  to  more  than 
cover  its  own  body. 

The  principal  reasons  for  the  misconception  as  to  number  of  broods  are  found  in  the 
fact  that  an  allied  species  (C^onotroc^/uacratoegt)  hibernates  in  the  ground  in  the  larva 
state,  and  that  many  adults  of  Nenuphar  issue  from  stung  fruit  remarkably  early  in  the 
season,  and  remain  alive  until  the  following  spring  before  ovipositing.  Riley,  in  his  third 
report,  mentions  individuals  which  issued  from  the  first  peaches  the  latter  part  of  June, 
and  which  he  had  alive  at  the  time  of  writing  (December  second).  He  also,  m  this  report, 
called  attention  to  the  fact  that  the  adult  insects  often  make  a  peculiar  creaking  noise  by 
rubbing  the  tip  of  the  abdomen  up  and  down  against  the  wing-covers. 

NATURAL  ENEMIES. 

Birds.— T>T.  Trimble  was  probably  the  first  to  record  the  fact  that  the  Baltimore  oriole 
will  feed  upon  this  insect,  and  subsequent  observation  has  confirmed  it.  Poultry  of  all 
kinds  will  devour  the  curculio  and  serve  to  protect  from  Injury  trees  growing  in  ground 
which  they  frequent. 

Predaceoiis  /twccte.— The  following  predaceous  insects  have  been  observed  to  feed  upon 
the  curculio  in  one  or  the  other  of  its  stages:  The  Pennsylvania  soldier-beetle  (Chauliog- 
naihus  pennsylvanicus)  in  its  larva  state  is  one  of  the  most  effectual  destroyers  of  the  cur- 
culio larva  within  the  fruit,  whether  while  this  hangs  on  the  trees  or  after  it  has  fallen  to 
the  ground.  One  of  the  golden-eyed  lace- wing  flies  {Ghrysopa)  and  two  ground-beetles 
known  as  Aspidiglossa  subangulata  and  Harpalus  pennsylvanicus  have  also  been  observed 
to  feed  upon  the  larva. 

True  Parasites.—The  first  known  parasite  of  the  plum  curculio  was  the  Braconid  {Sigalr 
pnus  curculionis,  Fitch)  described  originally  in  1861,  from  specimens  bred  from  black-knot 
oy  Mr.  D.  W.  Beedle,  of  St.  Catherine,  Canada  West  Fitcn  considered  this  insect  to  be 
parasitic  upon  the  curculio,  but  there  was  no  positive  proof  until  1871,  when  Riley  reared 
a  large  number  from  curculio  larvae.  Fitch's  conclusion  had  meanwhile  been  contradicted 
by  other  entomologists,  and  principally  by  Mr.  Walsh,  who,  in  his  report  as  acting  State 
Entomologist  of  Illinois,  endeavored  to  show  that  the  Sigalphus  was  parasitic  instead 
upon  the  larvse  of  the  little  plum  moth  (Semasia  prunivora).  Riley's  observations  upon 
this  parasite  were  very  complete.  He  half  filled  large  jars  with  pure  earth  finely  sifted, 
so  that  no  living  animal  was  left  in  it  Into  these  jars  ne  placed  from  day  to  day  curcu- 
lio larvse  as  they  issued  from  peaches,  and  in  due  time  the  parasitic  flies  began  to  issue 
from  the  ground,  along  with  the  perfect  curculios.  He  learned  to  distinguisn  the  para- 
sitized individuals,  and  was  enabled  to  watch  the  parasitic  larva  reduce  its  victim  until 
nothing  was  left  After  the  curculio  larva  is  destroyed  the  parasitic  larva  Incloses  itself 
in  a  tough  yellowish  cocoon  and  assumes  the  pupa  state,  emerging  with  the  adult  curcu- 
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lios.  During  1871  Riley  states  that  three  fourths  of  the  more  early  developed  curcnlio 
larvse  were  destroyed  oy  this  parasite  in  the  vicinity  of  St.  Louis.  In  that  season  he 
reared  and  distributed  a  large  number  of  these  parasites  in  different  parts  of  Missouri. 
This  was  the  same  season  that  Dr.  Le  Baron  experimented  in  transporting  the  Aphelinus 
parasitic  on  the  oyster-shell  bark-louse  of  the  apple,  and  the  two  are  the  first  experi- 
ments of  the  kind  recorded  as  far  as  we  know.  Waish  bred  what  he  considered  to  be  this 
same  parasite  from  the  plum  moth,  and  indeed  the  genus  Sigalphus  is  not  one  in  which 
we  notice  any  striking  uniformity  of  habit.  The  species  which  have  been  reared  in  Europe 
attack  indiscriminately  Tinead  moths  and  bark  or  wood-boring  beetles,  so  far  as  observ^. 
The  second  parasite  was  originally  described  by  Riley  in  1871  as  Porizon  conotrdchelit  a.ud 
reared  from  cocoons  sent  to  him  by  Dr.  Trimble.  The  species  is  now  placed  in  the  genus 
Thersilochus,  a  genus  which  is  closely  allied  to  Porizon,  and  distinguished  by  compara- 
tively unimportant  characters.  This  insect  works  in  very  much  the  same  way  as  the  one 
first  mentioned,  but  instead  of  issuing  as  an  adult  the  same  season  it  remains  in  its  toucher 
and  somewhat  darker  cocoon  through  the  fall  and  winter,  issuing;  only  the  following  spring. 
This  parasite  seems  to  be  nearly ^s  abundant  in  certain  sections  of  the  country  as  the 
Sigalphus,  and  probably  both  are  of  some  assistance  to  fruit  growers.  The  habits  of  other 
species  of  the  genus  Thersilochus  do  not  seem  to  be  known,  out  its  close  ally,  Porizon,  is 
well  known  as  parasitic  upon  beetle  larvse  in  Europe.  One  species  has  also  been  reared 
from  rose  galls;  but  here  it  may  also  be  parasitic  upon  some  inquilinous  beetle.  Strange 
as  it  may  seem,  we  have  recently  received  specimens  of  the  Thersilochus,  which  were  sent 
to  us  as  new  and  destructive  enemies  to  plums.  They  were  captured  in  the  act  of  laying 
their  eggs  in  the  fruit,  and  the  correspondent  asked  us  whether  they  were  not  the  parents 
of  the  white  worms  so  often  found  in  plums  and  cherries. 

For  remedies  see  report  Department  of  Agriculture,  1888.  As  this  insect 
is  not  found  on  this  coast,  I  deem  it  useless  to  speak  of  remedies  at  the 
present  time. 


Aramigus  fulleri^  Horn. 


Figure  83. 

[A  leaf-eating  beetle  feeding  on  rose  bushes,  etc.  Figure  83  shows  the  beetle  with  the 
natural  size  shown  on  the  left.] 

This  beetle  feeds  on  the  foliage  of  roses,  camellias,  geraniums,  hibiscus, 
gardenias,  azalias,  and  many  other  plants,  including  the  orange  and  the 
lemon. 

The  eggs  are  laid  between  the  bark  and  the  trunk  of  the  plant,  near  its  base, 
also  between  the  trunk  and  the  ground.  Upon  hatching  the  larvae  burrow 
and  begin  their  feeding  upon  the  rootlets.  When  fully  grown  they  change  to 
pupae  within  the  ground,  from  which  the  perfect  insects  emerge,  to  deposit 
their  eggs  for  another  brood,  and  to  feed  upon  the  leaves.  Upon  the  under 
side  of  the  foliage  and  the  branches  they  may  be  found  at  rest  during  the 
day,  as  they  are  nocturnal  in  their  habits,  and  only  leave  their  concealment 
after  dark  for  feeding  (Lintner). 

In  the  description  of  this  beetle  Dr.  Horn  says:  '*  Beetle — form  oblong, 
oval,  surface  not  densely  clothed  with  dark  brown  scales.  Head  and  ros- 
trum longer  than  the  thorax,  densely  punctured,  sparsely  scaly.  Rostrum 
with  feeble  ridges  on  each  side  from  the  tip  nearly  to  the  eyes.  Thorax 
cylindrical;  apex  and  base  equal  and  truncate;  very  slightly  wider  than 
long,  sides  feeble  arcuate,  a  fine  median  line,  disc  moderately  convex, 
densely  punctured,  sparsely  scaly.  Elytra  regularly  oval;  entirely  oblit- 
erated, base  sub-truncate,  surface  indistinctly  striate,  and  with  rows  of  large, 
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moderately  closely  placed  punctures,  intervals  flat,  not  densely  scaly,  and 
with  very  minute  suberect  hairs;  scales  dark  brown,  and  whitish  or  paler 
stripes  beginning  at  the  base.  Humerus  passing  along  the  lateral  margin, 
ending  in  a  short  oblique  facia  at  the  middle  of  the  elytra.  Body  beneath 
sparsely  scaly;  legs  with  scale-like  hairs;  anterior  tibiee  rather  strongly 
denticulate  within,  articular  surfaces  of  middle  tibiae  not  ascendant;  length 
0.26  inch." 

Before  any  person  ever  again  pronounces  the  Fuller's  rose  beetle  to  be 
the  plum  curculio,  he  should  study  the  habits  and  description  given  above. 
It  is  a  serious  matter  to  give  an  off  hand  opinion,  without  any  foundation 
of  fact,  and  should  not  be  tolerated. 

Remedy. 

The  best  remedy  so  far  known  to  destroy  this  pest  is  by  hunting  for  the 
beetles  and  destroying  them.  If  this  is  done  often,  they  can  be  exter- 
minated. 

QUINCE  CURCULIO. 

Conotrachelus  crataegi,  Walsh. 


Fiffure  84. 

This  is  a  broad-shouldered  snout  beetle,  and  much  larger  than  the  plum 
curculio.  It  is  of  an  ash-gray  color,  mottled  with  yellow  and  white,  has  a 
dusky,  almost  triangular  spot  at  the  base  of  the  thorax  above,  and  seven 
narrow  longitudinal  elevations  on  the  wing  covers,  with  two  rows  of  dots 
between  each.  Figure  84  (a)  shows  a  side  view  of  the  insect,  and  (6)  a 
back  view. 

APPLE  CURCULIO. 

Anthonomua  qvadrigihhus,  Say. 


Figure  85. 


A  small  beetle,  much  smaller  than  the  plum  curculio.    Color,  dull 
brown,  having  a  long,  thin  snout,  which  sticks  out  more  or  less  horizon- 
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tally  and  cannot  be  folded  under  the  body,  as  is  the  case  with  many  spe- 
cies of  curculio.  This  snout  in  the  female  is  as  long  as  the  body;  in 
the  male,  it  is  about  half  that  length  (Professor  Saunders),  (a)  Repre- 
sents the  beetle  natural  size;  (6)  enlarged,  side  view;  (c)  enlarged,  back 
view;  colors,  brown  and  gray. 

PLUM  GOUGER. 

Coccoioms  scuteUaris,  Lee. 


Figaro  86. 

This  insect  has  some  points  of  resemblance  to  the  plum  curculio;  how- 
ever, it  is  so  different  as  to  be  easily  distinguished.  The  color  of  this  bee- 
tle is  (wing  cases)  brown,  with  a  leaden  gray  tint;  the  thorax  and  legs  are 
yellow;  has  on  its  wing  cases  white  and  black  spots,  scattered  irregularly 
over  the  surface.  The  beetles  make  their  appearance  in  the  spring.  The 
beetles  bore  a  round  hole,  like  the  puncture  of  a  pin,  into  the  plums. 

PEACH   BORER  (CAL.). 

Sannania  pacificay  Riley. 


Fignro  87.  Fl«:aro  88. 

This  insect  bores  into  the  trunk  of  peach  trees.  They  attack  the  tree 
just  below  the  ground  surface.  Figure  87  represents  the  male;  color  steel 
blue,  with  almost  transparent  wings.  Figure  88,  the  female;  has  a  larger 
body;  abdomen  steel  blue.  Figure  89,  the  larva;  color  whitish,  with 
brown  head .  When  the  larvae  are  present,  they  are  readily 
detected  in  consequence  of  the  exudation  of  gum;  there- 
fore, the  trees  should  be  examined  early  in  the  spring  by 
removing  a  little  of  the  earth  at  the  base  of  the  tree,  and  ^^  ^^^  gg 

if  masses  of  gum  are  found,  it  indicates  the  presence  of  the  ^*" 

larva,  which  if  found  should  be  destroyed.  It  is  also  well  to  guard  the 
trees  from  infection  by  placing  a  shake,  or  some  other  protection,  on  the 
south  side  of  the  tree  to  prevent  the  trunk  from  sunburn.  A  coating  of 
whitewash  containing  some  laundry  soap  is  also  effectual.  When  a  borer 
is  removed  the  wound  should  be  covered  over wth  wet  clay,  grafting  wax, 
or  common  laundry  soap.  Some  prefer  wrapping  the  trunk  with  parafSne 
paper,  and  pile  up  against  the  paper  air-slacked  lime  or  ashes. 
16«« 
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PEACH  MOTH  OR  TWIO   BORER. 

Anaraia  lineatella. 


TigandO. 

This  insect  has  given  considerable  trouble  of  late  years.  It  attacks 
peaches  mostly,  and  makes  its  appearance  in  the  spring  of  the  year. 
Although  troublesome,  it  is  not  a  very  serious  pest,  as  it  does  not  increase 
as  fast  as  other  insects  of  the  same  genus.  The  larva  is  about  a  half  inch 
long,  and  of  a  light  reddish  color.  The  first  brood  of  larva  bore  into  the 
young  limbs  and  twigs;  the  second  brood  bore  into  the  fruit.  Peaches 
have  suffered  the  most,  but  plums  have  also  suffered.  It  having  been 
found  on  plums,  was  once  pronounced  the  eastern  curculio,  a  species  of 
beetle  it  does  not  resemble.  It  has  appeared  in  some  of  the  fruit  aistricts, 
and  disappeared  as  strangely  as  it  came.  The  moth  is  very  small  (figures 
in  cut  greatly  enlarged)  and  is  of  a  dark-gray  color,  with  a  few  blackish- 
brown  spots  and  streaks  on  the  forewings.  Figure  90  is  a  good  represen- 
tation of  the  larva  and  moth,  natural  size  and  magnified,  also  a  piece  of  an 
injured  peach  twig,  showing  the  channel  made  by  the  larva. 

Remedy. 

The  onlv  remedy  so  far  has  been  to  remove  the  infested  branches  when 
found  and  bum  them,  but  this  seems  to  me  impracticable.  The  summer 
remedies  applied  for  the  pernicious  scale  have  also  destroyed  the  larva  of 
this  moth.  A  grower  informed  me  that  this  was  his  experience,  and  that 
since  he  has  been  using  remedies  through  the  summer  for  scale  insects, 
that  it  is  seldom  a  peach  moth  larva  or  a  peach  moth  is  ever  found  on  his 
place.    Other  growers  attested  to  similar  facts. 

PEAR-BLIGHT  BEETLE. 

Xyleboras  pyriy  Peck. 


Figure  91. 


In  the  summer,  during  the  heat,  the  twigs  of  the  pear  sometimes  become 
suddenly  blighted,  the  leaves  and  the  fruit  wither,  and  a  discoloration  of 
the  bark  takes  place,  followed  by  the  speedy  death  of  the  part  affected. 
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It  has  been  observed  where  limbs  have  died,  that  a  mysterious  disease 
(probably  a  fungoid)  has  been  the  cause  of  their  death,  assisted  by  the 
attacks  of  the  pear-blight  beetle  (Xylehoros  pyri).  On  examination,  the 
buds  at  the  base  will  reveal  small  perforations  like  pin  holes,  and  from 
these  little  holes  small  cylindrical  beetles  issue.  The  eggs  are  deposited 
by  the  beetle  at  the  base  of  the  bud,  and  as  thev  hatch  the  young  larvae 
follow  the  course  of  the  eye  of  the  bud  towards  the  pith  of  the  stem, 
around  which  they  pass,  consuming  the  tissues  in  their  course,  thus  inter- 
fering with  the  circulation  and  causing  the  twig  to  wither.  The  beetles 
are  about  one  fourth  of  an  inch  long,  of  a  deep  brown  or  black  color,  with 
antennae  and  legs  of  a  rusty  red.  (See  Figure  91.)  The  larva  changes  to  a 
pupa  and  subsequently  to  a  beetle,  in  the  bottom  of  its  burrow,  and  makes 
its  escape  from  the  tree  in  the  latter  part  of  June  or  the  beginning  of  July, 
depositing  its  eggs  before  August  has  passed,  as  previously  described. 

Remedy. 

The  only  remedy  that  can  be  recommended  is  to  cut  ofif  the  limbs  when 
they  show  a  sign  oi  infection,  and  bum  them.  They  also  attack  the  trunks 
of  trees  as  well  as  the  limbs,  therefore  the  trunks  should  be  well  protected. 
Young  trees  (especially  when  pruned  high)  generally  suffer  consider- 
ably from  the  sun's  heat  through  the  summer,  which  causes  the  sap  to 
ferment  and  ooze  from  the  bark. 

TWIG   BORER. 

Polycaon  confertus,  Le  Conte. 


Figure  92. 


Figure  03. 
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This  beetle  is  not  a  new  pest,  having  been  found  damaging  trees  in  this 
State  as  early  as  1879.  It  properly  breeds  in  the  oaks,  having  been  first 
discovered  in  oak  galls.  From  the  oaks  it  has  spread  to  fruit  trees,  being 
especially  damaging  to  the  olive;  but  it  does  not  confine  its  attacks  to  that 
tree  exclusively,  as  it  attacks  the  plum,  prune,  cherry,  apple,  chestnut, 
almond,  walnut,  etc.  During  the  past  two  years,  young  olive  trees  planted 
in  the  neighborhood  of  oak  trees  became  so  badly  infested  with  this  twig 
borer  that  the  growers  had  about  concluded  to  abandon  the  culture  of 
that  tree.  But  as  it  also  infests  other  trees,  a  change  in  the  future  was 
hopefully  looked  for.  As  the  trees  grow  older,  they  somewhat  resist  the 
attacks  of  this  borer,  as  they  put  forth  new  growth,  soon  after  a  limb  is 
cut  off  infested  with  the  borer,  thus  outgrowing  the  damage  done.  Figure 
92  gives  a  good  representation  of  an  olive  twig,  after  the  beetle  has  done 
its  work.  They  generally  bore  above  a  twig,  and  deep  down  into  the  pith, 
and  the  weight  of  the  limb  causes  the  limb  to  break  at  the  place  where  the 
beetle  has  effected  its  escape.  Figure  93  shows  the  beetle,  somewhat  en- 
larged. The  beetle  is  about  a  half  inch  in  length,  of  a  dark  pitch  color, 
having  on  its  wing  covers  small  or  very  minute  hairs,  and  is  generally 
covered  with  a  yellowish  powder,  which  on  being  removed  shows  the 
insect's  bright  and  shining  color. 

Remedy, 

The  best  remedy  so  far  is  to  hunt  for  the  infested  branches,  and  to  run  a 
wire  into  the  hole,  and  after  working  it  around  several  times  will  kill  the 
beetle.  The  hole  is  then  plugged  up  with  wet  clay,  or  laundry  soap.  If 
the  branch  does  not  break  down  by  its  weight,  it  will  heal  over  in  time; 
but,  on  the  contrary,  if  the  limb  should  break  down  or  show  signs  of  with- 
ering, it  is  best  to  cut  it  off,  and  allow  the  part  cut  to  heal  over. 

Spraying  with  solutions  has  no  effect  on  the  borers,  as  thev  are  hid  inside 
of  the  branch,  and  no  remedy  can  ever  reach  them.  No  solution  can  keep 
them  away,  either,  because  tney  do  not  feed  on  the  foliage  or  bark,  and  as 
soon  as  any  solution  be  applied,  they  will  bore  in  or  out  of  a  branch  without 
being  affected.  The  solution  would  kill  the  larva,  if  it  came  in  contact 
with  it,  but  if  the  larva  enters  the  bark  it  is  then  free  from  any  poisoning, 
as  no  remedy  can  reach  it. 

RED   SPIDER  OR  MITE. 


Tetranychus  telarivs. 


Figure  94. 


Figure  95. 


Figure  96. 
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The  red  spider  or  mite  is  found  on  various  species  of  trees  and  shrubs 
throughout  the  State.  It  infests  especially  the  almond,  prune,  orange,  lime, 
and  the  lemon.  It  also  infests  hothouse  plants.  Figure  96  shows  the 
adult  spider  or  mite,  greatly  magnified;  color  red.  Figure  95  shows  the 
larva,  greatly  enlarged;  color  bright  red.  Figure  94  shows  a  portion  of  a 
small  limb  infested  by  the  spider  or  mite.  This  insect  is  very  small,  so 
small  that  it  can  hardly  be  seen  without  the  aid  of  a  glass.  Tney  attack 
the  limbs  and  leaves  mostly,  but  also  get  on  the  fruit.  It  is  probably  indig- 
enous, as  it  is  found  upon  the  oaks  and  willows,  and  also  upon  the  grass 
and  weeds,  along  our  streams. 

Remedy. 

Strong  caustic  solutions  applied  during  winter,  and  the  summer  remedy 
given  below,  have  practically  exterminated  this  pest,  on  deciduous  trees. 

Summer  Remedy, 

Sulphur Sponnds. 

Caustic  soda  (98  per  cent) 2  pounds. 

Whale-oil  soap 25  pounds. 

Solution  (in  all) 100  gallons. 

Directions. — Boil  the  sulphur  and  caustic  soda  together  in  about  two  gal- 
lons of  water  (this  is  done  to  allow  the  caustic  soda  to  dissolve  the  sulphur). 
When  the  sulphur  becomes  dissolved,  add  the  soap  and  boil  until  thoroughly 
dissolved,  then  add  water  to  make  in  all  one  hundred  gallons  of  solution, 
and  apply  warm. 

YELLOW   SPIDER  OR  MITE. 

Teiranychus.    (  Unnamed . ) 


Figure  97.  Figure  98. 

This  spider  or  mite  resemblefe  the  red  spider  ( Tetranychus  telarius)  in 
its  attacKS  and  habits,  excepting  its  form  and  color.  It  has  been  very 
troublesome  on  plums  and  prunes.  Figure  97  represents  the  male  insect, 
highly  magnified;  color  yellow,  with  two  bright  red  spots  on  the  anterior 
portion  of  the  body.  Figure  98  represents  the  female,  highly  magnified. 
This  is  a  very  small  spider  or  mite,  being  scarcely  visible  to  the  unaided 
eye.  It  spins  a  web  on  the  under  side  of  the  leaves,  of  threads  so  slender 
as  to  be  scarcely  visible.  Under  this  shelter  will  be  found  mature  indi- 
viduals of  both  sexes,  and  young  mites  of  all  ages,  in  great  numbers. 
The  leaves  attacked  by  this  mite  soon  show  the  presence  of  the  mite  by 
their  sickly  hue  (a  yellowish  cast,  with  patches  of  grayish  or  lighter  shade) , 
the  sap  being  sucked  by  the  tiny  mouths  of  spiders  or  mites. 

Remedy. 

The  best  time  for  destroying  these  mites  is  when  the  trees  are  dormant, 
as  then  the  trees  can  stand  the  action  of  strong  caustic  solutions.  During 
summer,  use  the  remedy  used  for  red  spider  (see  remedy  for  Tetranychus 
telarius) . 
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xxvn. 

ART  OF  SOAP  MAKING  IN  THE  FIELD. 


After  several  years  of  experimenting,  I  discovered,  and  claim  to  be  the 
original  inventor  of  the  process  of  making  soap  in  the  field  without  the 
aid  of  fire  or  machinery.  The  process  is  very  inexpensive  and  simple,  and 
one  that  any  person  can  follow.  In  the  first  place,  the  required  chemicals 
must  be  obtained,  and  no  person  ought  to  try  and  substitute  inferior  or 
cheaper  ingredients,  which  has  often  been  done,  and  the  failures  never 
attributed  to  the  carelessness  of  the  operator.  The  ingredients  are  as 
follows,  viz.:  Lime,  which  must  be  fresh  and  of  the  best;  fish  or  whale  oil, 
caustic  soda  (98  per  cent),  powdered,  and  commercial  potash.  In  making 
one  barrel  of  soap,  fourteen  pounds  of  potash  are  suspended  in  two  gallons 
of  water  and  left  over  night.  The  potash  next  day  will  become  entirely 
di  ssol  ved ;  then  to  it  the  eight  pounds  of  caustic  soda  are  added.  The  caustic 
soda  being  powdered  will  dissolve  very  quickly  and  cause  the  mixture  to 
become  quite  hot,  and  should  be  stirred  gently  for  a  few  minutes  to  allow 
it  to  entirely  dissolve  the  undissolved  potash.  Then  let  stand,  and  in  the 
barrel  place  the  five  pounds  of  lime,  and  on  top  of  it  pour  the  mixture 
(potash  and  caustic  soda) ;  and  as  the  lime  begins  to  slack  stir  gently,  and 
if  the  mixture  gets  very  thick  and  the  heat  too  great,  add  a  little  water 
and  keep  on  stirring  until  the  lime  has  entirely  dissolved;  then  add  the 
fish  oil  (ten  gallons)  and  stir  well  until  it  becomes  a  thick  batter;  then 
leave  standing  two  or  three  hours  to  allow  the  oil  to  saponify.  In  two  or 
three  hours  after  standing,  the  oil  will  have  become  saponified,  and  then 
water  can  be  added,  but  not  too  much  at  a  time,  as  it  would  cool  the  mix- 
ture all  at  once;  this  would  cause  it  to  become  lumpy,  which  could  not  be 
reduced  unless  dissolved  by  heating.  A  bucket  of  water  is  added  at  a 
time,  and  the  mixture  stirred  with  a  dasher  until  it- has  taken  up  the  water; 
then  another  bucket  is  added  and  stirred  in  the  same  way,  until  the  barrel 
becomes  full.  The  ingredients  for  this  barrel  of  soap  are  what  has  been 
used  during  the  summer  months  on  peach  trees  against  the  ravages  of  the 
San  Jos^  scale  and  on  citrus  trees  against  the  ravages  of  the  black  and  cot- 
tony cushion  scales.  Used  one  pound  to  the  gallon  of  water  it  is  very 
effectual.  In  dissolving  this  soap  no  fire  is  used;  it  will  dissolve  in  cold 
water;  but  as  it  hardens  somewhat  after  standing  it  is  much  quicker  dis- 
solved with  hot  water — about  one  bucket  to  every  hundred  pounds  of  soap. 
The  soap  is  placed  in  a  barrel  and  the  water  poured  on  top  of  it,  and  by 
stirring  with  a  dasher  will  dissolve  very  readily.  This  mixture  must  be 
applied  cold,  because  if  it  is  heated  the  combination  will  lose  its  properties. 
It  is  in  this  state  that  they  are  effective,  because  the  ingredients  remain  in 
a  state  that,  if  fire  be  used,  it  would  turn  them  into  something  else  and 
destroy  their  effectiveness.  When  applied  in  this  state  on  trees,  the  solu- 
tion is  in  a  form  that  when  the  sun  strikes  the  tree  it  will  soften  and  pen- 
etrate into  and  under  places  where  it  otherwise  could  not.  It  is  also  in  a 
state  that  it  cannot  do  any  injury  to  the  fruit  or  foliage. 
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xxvm. 

FUNGOID  DISEASES. 


Next  to  the  damage  done  by  injurious  insect  pests,  fungoid  diseases 
rank  second  on  the  list  of  destructive  agents.  Such  diseases  as  eastern 
peach  yellows,  plum  pockets,  brown  rot  of  the  cherry,  rust  of  the  orange, 
root  rot,  black  rot,  etc.,  have  never  made  their  appearance  in  this  State. 
In  the  Eastern  States  fungoid  diseases  have  been  the  cause  of  very  heavy 
loss  to  fruit  growers,  annually.  In  most  cases  t^e  histcjy  of  the  fungi 
which  cause  these  diseases  is  but  little  known,  and  their  entire  history 
should  be  carefully  studied. 

Of  late  years  the  Section  of  Vegetable  Pathology  (Reports  Department 
of  Agriculture,  1887-8)  has  carried  on  very  extended  investigations  on 
the  fungoids  found  on  this  coast,  extracts  of  which  are  herewith  appended, 
for  which  I  make  due  acknowledgment. 

PEAR  CRACKING  AND  LEAP  BLIGHT. 

Entomosphorium  maculatum. 


Figure  99. 


rignre  100. 


During  the  past  year  the  Section  has  received  manv  inquiries  concerning 
a  disease  long  known  to  horticulturists  as  "leaf-blight"  or  *' scald  " of  the 
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pear  tree.  It  is  quite  distinct  from  the  ordinary  "  pear-blight,"  and  aflfecte 
the  fruit  and  wood,  as  well  as  the  leaves.  It  is  extremely  destructive  in 
some  parts  of  the  country,  and  merits  special  attention.    *    *    * 

Hosts. — ^The  disease  is  not  confined  entirely  to  the  pear,  although  it  is  on 
this  that  it  most  concerns  farmers  and  fruit  growers.  It  also  attacks  the 
Cydonia  (quince),  CotoTieaster,  and  Mespjliis,  Nearly  every  variety  of  the 
pear  is  subject  to  it,  but  some  are  more  liable  to  its  attacks  than  others. 

Mr.  F.  S.  Earle  says  that  *^  out  of  an  experimental  orchard  of  a  hundred 
and  twenty  varieties  planted  at  Cobden,  Illinois,  all  but  ten  or  twelve  were 
so  badly  injured  as  to  be  discarded  as  worthless."  In  a  letter,  from  which 
we  have  before  quoted,  Colonel  A.  W.  Pearson  says:  "The  Kieflfer  seems 
•tobest  withstand  the  fungus.  *  *  *  The  varieties  most  damaged  are 
the  Sheldon  and  Beurre  Clairgeau.  Both  of  these  have  been  an  entire 
loss  for  four  years  past.  Every  fruit  has  shriveled  and  cracked."  In  quo- 
tations already  made  from  letters  of  F.  S.  Earle  and  W.  W.  Thompson, 
it  is  evident  thjt  the  Le  Conte  and  Louis  Bonne  are  also  very  liable  to 
attacks.  From  our  own  observations  we  conclude  that  Louis  Bonne,  Bart- 
lett,  Seckel,  Bosc,  Clapps,  and  Roestiezer  are  never  entirely  free  from  the 
disease,  and  are  usually  badly  attacked,  while  Anjou,  Duchess,  Lawrence, 
Flemish,  and  Vicar  may  be  mentioned  among  the  varieties  most  exempt. 

Oeographical  Distribution. — As  has  already  been  shown,  the  pear  and 
the  fungus  have  nearly  the  same  distribution.  The  disease  has  been 
reported  on  various  hosts  from  Germany,  Sweden,  Italy,  and  France,  and 
in  this  country  it  is  very  widespread. 

History. — It  was  first  discovered  by  Chaillet  on  living  leaves  of  Coton- 
caster  tomentosa  and  MespUus  germanicus — ^two  plants  related  to  the  quince 
and  pear — and  named  Xyloma  mespili  by  De  CandoUe.  Morthier  after- 
wards found  it  on  the  first  named  plant,  also  on  Pirus  commtmis  and  syl- 
vestres,  and  Fuckel  found  it  on  Cotoneaster  vulgaris.  Fuckel  gave  it  the 
name  Morthiera  mespUi^  including  the  fungus  as  found  on  all  the  above 
named  hosts,  and  by  this  name  it  is  still  generally  known.  Saccardo.  how- 
ever, published  only  the  form  on  Mespilus  germanicus.  Ellis  and  Cooke, 
on  the  other  hand,  founded  the  variety  Cydonias,  occurring  on  quince  leaves 
and  fruit,  upon  PuckePs  Morthiera  mespili.  Leveille  changed  the  genus  to 
Entomosporium,  and  made  two  species,  one  Enrtomosporium  maculaturriy 
including  the  form  on  Pirus  communisy  and  the  other  Entomosporium 
brachiatum^  comprising  the  fungus  on  Cotoneaster  and  Pirus  sylvestris. 

In  his  Sylloge  Pungorum,  Saccardo  attempts  to  reconcile  these  conflict- 
ing authorities  as  follows:  He  includes  under  Entomosporium  maculatum, 
Lev.,  on  Pirus  commwniSj  the  following  varieties:  (a)  Dom^sticum^  equal  to 
his  former  species  {Morthiera  mespUi,  Sacc.)  on  Mespilus  germanicus]  (6) 
CydoniXj  E.  <&  C,  on  quince;  ana  he  changes  Entomosporium  brachiatum^ 
L^v.,  to  EnUmwsporium  m^spUi  (DC). 

The  two  species  are  founded  merely  on  a  diflference  in  size  of  the  spores. 
According  to  Fuckel  the  conidia  measure  14  by  18  //.  Sorauer  gives  the 
largest  spores  on  Pirus  communis  as  22.5  by  10  //,  and  Saccardo  gives  the 
following: 

E.  maculatum,  conidia  18-20  by  12;  pedicel.  20  by  1 1^ 
var.  Domesticum,  conidia  18  by  8;  pedicel,  15  by  |  M. 
var.  Cydonia^  conidia  12-15  by  6-7  f*. 
E.  mespili^  conidia  25  by  15;  pedicel,  20  by  2}  //. 

A  careful  comparison  of  these  measurements  will  arouse  some  doubt  as 
to  their  value  as  a  basis  for  establishing  species.  Fuckel's  and  Saccardo's 
measurements  might  indicate  some  constant  differences  in  size  between  the 
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two  species,  but  Sorauer's  measurement  of  22.5  by  10  pi  on  PiruB  communis 
does  not  fall  much  short  of  Saccardo's  25  by  15  /*  on  Pirus  sylveatris^  and 
according  to  Saccardo's  own  measurements  there  is  more  difference  between 
the  species  E.  maculatum  and  its  var.  Cydoniss  than  the  two  species  E, 
macmatum  and  E,  mespili. 


Figure  101. 


Figure  102. 


[Figures  101  and  102  show  the  effect  of  the  fungus  on  pear  branches  and  leaf.    Figure 
101,  a  one-year  old  twig.    Figure  102,  a  two-j^ear  old  branch.] 


Figure  103. 


Figure  104. 


[Figure  103  shows  the  work  of  the  fungus  on  the  apple.  Figure  104  shows  a  blotch 
enlarged.] 

Furthermore,  measurements  of  spores  from  the  cultivated  pear,  made  in 
this  department,  indicate  that  their  size  may  exceed  the  largest  measure- 
ment given  by  Saccardo  for  E,  maculatum.  In  fact,  the  founding  of  species 
on  the  size  of  spores,  especially  when  the  differences  are  so  slight  as  m  the 
present  instance,  needs  repeated  observations  and  measurements  under 
varying  conditions  before  much  dependence  can  be  placed  upon  it;  and 
this  is  one  case  where  the  required  number  of  observations  have  not  yet 
been  made.    In  fact,  even  if  the  variations  given  prove  to  be  constant,  it 
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still  remains  to  be  proved  whether  they  are  not  due  simply  to  a  change  of 
host.  The  question  is  an  extremely  practical  one,  for,  if  farmers  must 
expect  infection  from  sources  outside  their  own  and  their  neighbors'  pear 
trees,  it  is  necessary  that  they  should  know  it. 

In  Europe  the  mngus  has  been  known  for  nearly  a  century.  De  Can- 
doUe  mentions  it  in  1815.  In  this  country  the  injury  resulting  from  the 
disease  has  been  discussed  by  fruit  growers  for  many  years.  In  "  Barry's 
Fruit  Garden"  for  1863,  the  author,  in  speaking  of  the  difficulty  connected 
with  the. growing  of  pear  seedlings,  says: 

This  difficulty  is  owing  chiefly  to  a  species  of  rnst  or  blight  that  attacks  the  leaves  of 
the  young  plants,  very  often  before  the  latter  have  completea  their  first  season's  growth. 
*  *  *  It  appears  on  the  leaves  in  July  or  August  first  as  small  brown  spots ;  these  spread 
rabidly  over  the  leaves  until  they  are  completely  dried  up  and  growth  is  stopped.  Whether 
it  is  an  insect  or  fungus,  or  some  atmospherical  cause,  that  produces  this  blight  is  un- 
known. Certain  causes  favor  one  or  the  other  of  these  opinions.  More  minute  investiga- 
tions are  wanted  on  the  subject. 

External  Characters. 

The  disease  makes  its  appearance  early  in  the  spring  soon  after  the  de- 
velopment of  the  leaves.  It  first  shows  itself  in  the  shape  of  small,  dull, 
carmine-red  spots,  which  appear  first  on  the  upper,  and  finally  penetrate  to 
the  lower  surface  of  the  le§,f;  the  color  soon  changes  from  red  to  a  dark 
brown,  with  a  slightly  elevated,  minute,  black  spot  in  the  center.  The  spots 
also  increase  in  size,  and  if  they  are  very  numerous,  as  is  most  often  the  case, 
the  tissue  between  them  also  turns  brown  and  loses  its  vitality.  If  the  leaf 
is  young  or  belongs  to  a  delicate  leaved  variety  it  shrivels  up  by  the  con- 
traction of  the  diseased  portions;  but  if  it  is  mature  and  consists  of  firm 
tissue  it  retains  its  shape,  the  only  change  being  in  the  color.  As  soon  as 
the  leaf  becomes  badly  diseased  it  falls  off;  and  if,  as  often  happens,  another 
growth  of  leaves  is  produced,  these  too  become  diseased.  The  spots  are 
usually  about  .11  of  an  inch  in  diameter. 

Trees  seriously  attacked  by  this  disease  can  be  distinguished  at  a  dis- 
tance bjr  their  defoliated  appearance.  This  wholesale  destruction  of  the 
foliage  interferes  very  seriously  with  the  growth  of  the  wood  and  the  ma- 
turing of  the  fruit,  for  the  leaves  are  the  organs  which  transform  the  food 
material  that  is  brought  up  from  the  roots  and  absorbed  from  the  air  into 
a  form  in  which  it  can  be  directly  used  by  the  plant  in  the  making  of  wood 
and  production  of  sugar  in  the  fruit. 

But,  in  addition  to  this,  the  fruit  and  stems  themselves  often  become 
diseased.  The  fruit  also  shows  the  carmine-red  spots,  which  afterwards 
become  dark  colored.  The  skin  becomes  very  mucn  roughened,  and  the 
growth  of  the  epidermis  over  the  diseased  portion  is  checked,  causing  a 
crack  which  extends  deeply  into  the  flesh,  so  that,  even  if  the  fruit  can 
obtain  sufficient  sugar  to  mature  properly,  its  appearance  is  spoiled  and 
the  cracking  makes  it  liable  to  decay. 

The  development  of  the  fungus  on  the  branches  does  not  differ  materi- 
ally from  what  takes  place  on  the  leaves.  There  first  appear  small  circular 
rts  on  the  young  bark;  these  gradually  become  elongated  and  somewhat 
^>ressed,  with  a  slight  elevation  in  the  center,  and  their  color  changes  to 
a  shining  brownish  black.  Frequently  the  stem  is  completelv  girdled  by 
these  diseased  areas,  and,  as  a  result,  the  end  of  the  branch  dies  above 
the  point  where  the  fungus  is  present.  The  petioles  and  leaf  scales  are 
also  often  diseased.  Indeed,  there  seems  to  be  no  part  of  the  tree  above 
ground,  that  is  in  active  growth,  quite  exempt  from  the  attacks  of  the 
parasite. 
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Microscopic  Characters. 

The  small  black  specks  in  the  center  of  the  brown  spots  comprise  the 
fruiting  portions  of  the  fungus.  The  fruit  is  at  first  covered  by  the  cuticle, 
but  this  is  finally  ruptured,  exposing  a  layer  of  spores  borne  on  a  thin 
stroma.  The  spores  or  conidia  are  analogous  to  the  seed  of  higher  plants; 
they  have  an  exceedingly  characteristic  form,  and  may  always  be  recog- 
nized without  diSiculty.  When  mature  they  consist  of  from  four  to  six 
cells,  and  are  borne  upon  a  pedicel  or  stalk.  Their  development  is  as  fol- 
lows: Short  branches,  consisting  of  three  or  four  somewhat  elongated  cells, 
grow  up  from  the  stroma.  The  upper  cell  first  shows  an  enlargement,  and 
this  is  followed  by  the  second  one,  which  usually  constitutes  the  lowest 
cell  of  the  conidiura,  the  remaining  ones  forming  the  pedicel.  From  the 
upper  one  of  these  cells  grows  out  a  fine,  upright  bristle,  which  is  about 
the  length  of  the  cell  itself.  It  has  distinct  walls  and  contents,  as  may 
be  seen  oy  staining  with  iodine.  Before  these  two  cells  are  fully  developed, 
small  buds  may  be  seen  growing  out  on  the  lower  one,  close  to  its  point  oi 
contact  with  the  upper.  These  vary  in  number  from  one  to  four.  They 
grow  out  obliquelv,  so  that  they  are  in  contact  with  the  upper  cell.  In 
size  they  are  much  smaller  than  either  of  the  others.  From  these  in  turn 
there  grow  out  bristles,  but  in  this  case  the  bristles  are  on  the  backs  of  the 
cells  and  are  directed  horizontally  or  obliquely.  Occasionally  three  cells 
of  the  original  filament  swell  up' to  form  the  conidium,  and  in  this  case 
both  the  lower  cells  may  bear  buds,  or  the  lower  one  may  branch  and 
bear  another  conidium,  so  that  one  pedicel  bears  two  conidia. 

When  the  conidia  germinate  the  cells  enlarge  somewhat  and  the  bristles 
swell  up  at  the  base;  the  colorless,  and  sometimes  septate,  germ-tube  fre- 
quently emerges  in  the  vicinity  of  the  bristle.  When  germination  takes 
place  on  a  leaf  the  germ-tube  bores  through  the  epidermis  and  develops  a 
mycelium  within  the  tissues. 

The  mycelium  is  composed  of  short  cells  forming  colorless  branching 
filaments.  It  is  very  abundant  and  is  everywhere  easily  seen  between  the 
cells  of  the  body  of  the  leaf  (Fig.  100).  When  young  it  penetrates  the  epi- 
dermal cells  only,  but  Sorauer  says  that  when  it  is  old  it  becomes  darker 
colored  and  can  be  seen  within  the  cells  of  the  mesophyll;  and  Ericksson 
states  that  he  has  found  Sorauer's  observations  true  in  every  respect 
The  mycelium  masses  itself  together  in  places  between  the  cuticle  and  epi- 
dermis, forming  a  thin  stroma  on  which  the  conidia  are  borne.  Below 
the  stroma  the  mycelium  seems  at  first  to  pass  mainly  between  the  epi- 
dermal cells,  but  it  finally  breaks  them  down  so  completely  that  the  walls 
and  contents  can  with  difficulty  be  distinguished.  The  cuticle  is  finally 
ruptured  by  the  pressure  of  the  stroma  and  young  spores,  and  the  conidial 
layer  is  exposed  to  the  air.  Sorauer  says  that  on  August  4, 1876,  the  upper 
surface  of  the  leaves  of  five  one-year  old  pear  seedlings  were  inoculated 
with  these  conidia  and  placed  in  moist  air  under  bell  jars.  Three  of  the 
inoculated  leaves,  on  two  plants,  showed  the  characteristic  circles  at  the 
points  of  inoculation  August  nineteenth,  and  a  conidial  pustule  in  Sep- 
tember, giving  about  a  month  for  the  complete  circle  of  reproduction. 

In  addition  to  the  conidia  Sorauer  has  also  found  what  he  considers  the 
ascosporous  or  winter  stage  of  the  fungus.  The  following  is  abridged  from 
his  account: 

An  investigation  of  the  diseased  leaves  in  December  will  disclose  brown  capsules  on 
the  tissues  in  addition  to  the  still  living  conidial  layers.  These  capsules  (penthecia)  1 
consider  as  the  fruit  of  Morthiera,  which  attains  maturitv  in  May  and  June.  The  peri- 
thecia  vary  considerably  in  size.  They  are  dark  brown,  giobuse  or  depressed  from  above, 
usually  solitary,  sometimes  In  groups  of  several  ranging  from  16  M  to  176  Mi  and  in  some 
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instances  to  200  m  in  diameter.  They  are  nsually  found  either  on  the  upper  surface 
between  the  separated  palisade  cells  or  between  these  cells  and  the  epidermis.  In  the 
first  case  they  are  not  recognizable  on  the  outside.  In  the  latter  there  is  a  distinct  swell- 
ing caused  bv  the  epidermis  being  lifted  up  by  the  erowth  of  the  capsule.  The  brown  wall 
of  the  capsule  varies  in  thickness,  the  greatest  width  being  about  7.6 /<.  In  January  the 
best  developed  perithecia  contain  at  their  bases  a  mass  of  white,  stromatic,  small-celled 
tissue,  from  which  arise  numerous  nearly  upright,  slender  threads  ranging  from  1.6//  to 
2.5  M  in  diameter.    These  are  the  young  asci. 

The  asci  are  club-shaped,  with  a  double  contour,  much  the  largest  in  the  upper  third  of 
their  length,  and  contain  eight  colorless,  crowded  ascospores,  in  two  rows.  OThey  are 
somewhat  shorter  than  the  paraphyses,  and  at  maturity  are  obtusely  conical  in  the  upper 
portion,  the  point  being  drawn  out  into  a  papilla.  This  projecting  point  opens,  forming 
a  circular  aperture  through  which  the  spores  are  discharged  one  alter  another. 

The  paraphyses  arise  in  a  tuft  from  the  base  of  the  capsule;  they  are  filiform  to  club- 
shaped  or  globose  at  the  apex,  and  are  occasionally  borne  in  pairs  on  one  pedicel. 

Tne  spores  are  acute  ovate  to  obtuse  club-shaped,  divided  into  two  parts  oy  a  transverse 
septum  sometimes  slightly  curved  and  somewhat  constricted  at  the  partition.  When 
seen  in  large  numbers  the  ripe  spores  have  a  pale,  j'ellowish-brown  appearance.  They 
sometimes  germinate  while  still  in  the  ascus.  In  germination  the  hypha  usually  pro- 
ceeds from  the  smaller  end. 

Their  germination  was  observed  in  May  at  about  the  time  the  first  diseased  spots 
appeared  upon  the  new  foliage.  So  that  if  the  conidia  fail  to  carry  the  fungus  over  win- 
ter, or  if  they  do  not  find  a  lodgment  on  the  young  stems,  the  ascosporous  fruit  will  pass 
the  winter  unharmed  and  be  ready  to  begin  its  work  with  the  unfolaing  of  the  leaves. 

Sorauer  further  classifies  the  fungus  as  a  Stigmatea,  and  gives  it  the  spe- 
cific name  of  mespili. 

So  far  as  known  to  us  this  has  not  been  verified  hy  any  other  observer. 

There  are  several  other  fungi  found  associated  with  the  Entomosporium 
on  the  pear  and  quince.  They  are  frequently  found  on  the  same  spots  with 
Entomosporium^  but  are  often  quite  separate  from  these  spots;  it  is  espec- 
ially frequent  where  the  leaf  is  so  badly  diseased  that  the  tissues  are  nearly 
all  dead. 

At  first  they  appeared  so  closely  connected  with  the  Entomosporium  that 
it  seemed  as  if  they  might  be  the  spermogonial  form,  but  a  closer  exami- 
nation revealed  morphological  differences  m  the  mycelium.  That  of  the 
spermogonial  form  is  darker  colored,  thicker  walled,  contains  distinct  glob- 
ules, and  is  not  so  closely  septate  or  abundant.  Moreover,  this  form  is 
often  widely  separated  from  the  conidial  form  of  the  Entomosporium.  It 
is  probably  saprophytic  in  its  nature,  coming  on  the  leaf  after  the  Entomos- 
porium has  killed  it.  These  capsules  are  found  alike  on  both  sides  of  the 
leaf,  but  more  often  on  the  upper  side.  They  consist  of  a  single  layer  of 
dark  colored  pseudo-parenchyma,  lined  with  a  little  colorless  tissue  on 
which  are  borne  chains  of  minute  rod-like  bodies.  These  are  so  small 
that  they  partake  of  the  Brownian  movement. 

Treatment, 

It  is  difficult  at  any  time  to  treat  large  trees,  but  as  this  fungus  causes 
the  greatest  injury  to  young  ones,  and  especially  those  growing  in  nurseries, 
a  course  of  treatment  that  would  be  of  use  in  the  latter  place  alone  would 
be  of  great  value.  From  what  we  know  of  the  life  history  of  the  fungus, 
it  is  evident  that  burning  the  fallen  leaves  would  serve  as  an  important 
means  of  removing  a  source  of  infection.  With  regard  to  the  proper  time 
to  do  this,  it  is  probable  that  the  best  results  will  follow  if  the  leaves  are 
raked  together  and  destroyed  as  soon  as  they  fall;  in  other  words,  it  would 
not  be  advisable  to  allow  such  leaves  as  may  fall  in  midsummer  from  the 
effects  of  the  malady  to  remain  on  the  ground  under  the  trees  until  the  fol- 
lowing autumn  or  spring.  They  should  be  destroyed  as  quickly  as  possible, 
before  any  of  the  spores  have  had  an  opportunity  to  escape. 

Patrick  Barry,*  speaking  of  this  disease,  says: 

*Fcili^i2arden,  p.  127,  revised  edition. 
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To  obviate  the  difficulty  which  this  malady  presents  (in  the  nursery),  a  vigorous 
growth  should  be  obtained  early  in  the  season.  New  soil,  or  that  in  which  trees  have  not 
before  been  grown,  should  be  selected.  An  old  pasture  is  the  best.  The  autumn  before 
planting  it  should  be  trenched  or  subsoil-plowed  to  the  depth  of  two  feet,  for  the  pear  has 
long  tap-roots,  and  liberally  enriched  with  a  compost  of  stable  manure,  leaf  mold,  or 
muck  and  wood  ashes  in  about  equal  parts;  four  inches  of  this  spread  over  the  surface 
before  plowing,  will  be  sufficient  for  ordinary  soil.  Lime  should  also  be  given  liberally, 
unless  the  soil  be  naturally  and  strongly  calcareous.  A  soil  prepared  thus  in  the  fall  wul 
require  another  plowing  or  spading  in  the  spring,  to  mix  all  the  material  properly  with 
the  soil  and  fit  it  for  the  seeds.  If  the  soil  be  very  tough,  and  not  fit  to  be  turned  up,  a 
thorough  harrowing  or  working  with  the  horse  hoe  wul  do.  Where  large  quantities  are 
grown,  the  drills  may  be  the  same  distance  apart  as  that  recommended  for  apples — three 
feet;  but  if  only  a  few,  twelve  to  eighteen  incnes  will  be  sufficient,  as  the  cleaning  can  be 
done  with  the  hoe.  The  seeds  should  be  scattered  thinly,  so  that  every  plant  may  have 
sufficient  space  without  any  thinnin;^.  The  end  to  aim  at,  as  before  remarked,  is  to  get 
good  growtn,  say  eighteen  or  twenty  inches  in  height,  and  stout  in  proportion,  before  the 
nrst  of  August  This  can  be  done  in  any  deeply  trenched  or  plowed  fresh  soil,  well  pre- 
pared and  manured,  as  described  above.  I  have  been  told  that  seedling  pears  grown  m  a 
irame  covered  with  whitewashed  sash,  and  kept  well  ventilated  continually,  escaped  the 
*'  leaf-blight,"  whilst  all  those  grown  in  open  ground  near  by  were  bb'ghted. 

In  addition  to  the  foregoing  it  is  very  probable  that  the  development  of 
the  fungus  upon  the  leaves  or  other  parts  of  the  plant  may  be  prevented 
by  the  application  of  some  fungicide,  although  no  experiments  having  a 
bearing  upon  this  question  have,  as  far  as  we  know,  been  undertaken. 
Since  the  spots  make  their  appearance  as  soon  as  the  leaves  have  attained 
full  growth,  the  application  must  be  made  early  so  as  to  prevent  the  spores 
from  germinating.  In  no  case  should  the  application  of  the  remedial 
agents  be  postponed  until  the  fungus  has  made  its  appearance  upon  the 
leaves,  for  if  this  is  done  it  will  be  of  little  use  to  apply  them. 

Where  the  disease  prevails  more  or  less  every  year  it  would  be  well  to 
thoroughly  spray  the  trees,  before  the  buds  begin  to  swell,  with  the  Bor- 
deaux mixture,  prepared  as  follows: 

Dissolve  sixteen  pounds  of  sulphate  of  copper  in  twenty-two  gallons  of 
water;  in  another  vessel  slake  thirty  pounds  of  lime  in  six  gallons  of  water. 
When  the  latter  mixture  has  cooled  pour  it  slowly  into  the  copper  solution, 
care  being  taken  to  mix  the  fluids  by  constant  stirring. 

When  the  leaves  are  about  two  thirds  grown  a  second  application  should 
be  made,  this  time,  however,  using  a  solution  containing  the  ingredients 
in  the  following  proportions: 

Sulphate  of  copper 6  pounds. 

Lime 6  pounds. 

Water 22  gallons. 

Dissolve  the  copper  in  sixteen  gallons  of  water  and  slake  the  lime  in  six 
gallons,  then  mix  as  described  above. 

The  object  of  the  first  spraying  is  to  destroy  any  spores  of  the  fungus 
that  may  have  survived  the  winter  in  the  crevices  of  the  bark,  while  the 
second  and  weaker  application  is  obviously  for  the  purpose  of  preventing 
such  spores  as  may  fall  upon  the  young  leaves  from  germinating.  It  would 
be  well  to  repeat  the  applications  of  the  weaker  solution  every  three  or  four 
weeks  until  the  last  of  July  or  middle  of  August  The  same  preparations 
mentioned  above  may  be  used  to  protect  the  leaves  of  seedling  pear  trees 
against  the  ravages  of  the  parasite,  but  in  this  case  the  first  application  of 
the  Bordeaux  mixture,  second  formula,  should  be  made  about  the  middle 
of  June,  followed  by  a  second  two  weeks  later,  and  a  third  the  latter  part 
of  July.  If  this  course  of  treatment  is  properly  carried  out  we  have  little 
doubt  that  the  plants  will  preserve  their  leaves  throughout  the  season,  and 
thus  be  able  to  complete  their  growth,  making  good  stocks  either  for  bud- 
ding or  grafting. 
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CHERRY,  PEACH,  AND  PLUM  RUST. 

Puccinia  pruni'SpinossSy  Pers.* 

General  Observations^  Distrihution^  etc. 

The  leaf  rust  here  described  is  widespread  in  this  country,  having  been 
observed  in  nine  States,  including  Massachusetts,  Florida,  Louisiana,  Texas, 
and  California,  a  fact  which  would  indicate  a  very  general  distribution. 
It  is  also  known  in  Germany,  France,  and  Great  Britain.  In  the  first 
named  country  it  is  popularly  called  the  "rust  of  the  stone-fruit  trees." 

With  us  it  is  most  generally  found  upon  the  plum,  but  occurs  also  on  the 
cherrv,  apricot,  and  peach.  It  has  been  described  as  the  "plum  tree 
brand." 

The  fungus  producing  the  rust  has  been  described  under  several  different 
names;  that  used  here  is  the  one  adopted  by  Winter.  Some  confusion  has 
probably  arisen  from  the  fact  that  the  uredo  stage  alone  occurs  upon  the 
peach  and  from  the  resemblance  of  the  uredospores  to  the  teleutospores  of 
Urom^ces, 

The  uredospores  may  or  may  not  be  present  on  the  plums,  but  on  the 
specimens  examined  a  few  have  been  found  in  all  cases  mingled  with  the 
teleutospores.  Some  leaves  gathered  in  Aiken,  S.  C,  in  April,  had  nothing 
but  uredospores,  but  they  seem  to  persist  until  winter,  as  specimens  col- 
lected December  twenty-sixth,  in  Texas,  still  showed  a  large  number.  The 
climate  may,  of  course,  have  something  to  do  with  their  presence. 

External  Characters, 

The  appearance  of  the  diseased  leaves  differs  according  to  the  species 
attacked.  On  the  peach  small,  round,  powdery  spots  of  a  yellowish  brown 
color  make  their  appearance  upon  the  lower  surface  of  tiie  leaf,  and  di- 
rectly opposite  these,  upon  the  upper  surface,  the  tissue  turns  reddish  yel- 
low. So  far  as  known  this  appearance  does  not  change  throughout  the 
year,  except  that  as  the  spots  grow  older  they  may  turn  brown  upon  the 
upper  side.  The  plum  may  have  similar  spots  early  in  the  season,  but 
later  these  are  mingled  with  dark,  purplish-brown,  powdery  spots  below, 
and  above  they  may  be  yellow  or  dark  brown.  The  spots  are  irregularly 
scattered  over  the  leaves  and  sometimes  confluent. 

Microscopical  Characters. 

The  fungus  of  this  disease,  like  that  of  the  beet  rust,  belongs  to  the 
family  Uridineae^  but  in  this  case  the  aecidio-stage  of  the  parasite  is  not 
known.  The  known  spores,  which  have  strongly  marked  specific  charac- 
ters, are  formed  upon  a  stroma  beneath  the  epiaermis,  which  they  finally 
rupture,,  and  they,  together  with  the  stroma,  project  slightly  above  the 
surface.  The  spores  are  interspersed  with  paraphyses,  having  expanded 
globular  tips  with  walls  thickening  at  the  apex,  giving  them  the  appear- 
ance of  immature  uredospores.  The  uredospores  are  light  yellow  in  color 
and  of  a  very  irregular  form,  varying  from  club-shaped  to  oblong,  but  are 
most  often  obovate;  the  walls  are  thin  except  at  the  apex,  where  they  are 
greatly  thickened;  the  surface  is  echinulate,  but  the  spines  diminish  in 
size  towards  the  apex,  and  are  scarcely  visible  upon  the  thick  part  of  the 
wall;  the  endospore  is  pierced  by  two  germ  pores  situated  just  below  the 
thickened  portion  of  the  wall. 

*The  more  important  synonyms  are  Puccinia  prunorumf  Lk.»  Uredo  prunattri^  D.  C.and 
Uromycet  prunorum,  FckL 
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The  teleutospores  are  dark-brown,  two-celled  bodies,  so  strongly  con- 
stricted in  the  middle  that  the  cells  are  usually  about  the  same  size,  but 
the  upper  one  is  sometimes  larger,  and  the  lower  may  be  colorless  in  some 
cases.  The  wall  is  of  uniform  thickness,  and  is  covered  with  short,  thick 
spines,  set  very  close  together. 

Both  teleuto  and  uredospores  have  comparatively  short  pedicels.  The 
former  have  never  yet  been  found  upon  the  peach,  and  it  is  probable  that 
they  do  not  occur  upon  it  at  all,  since  specimens  gathered  in  Texas  as  late 
as  December  twenty-sixth  failed  to  show  any. 

In  regard  to  the  disastrous  effect  of  this  fungus  on  the  peach,  a  Texas 
correspondent  writes,  October  eighteenth,  that  *'  the  fungus  caused  nearly  all 
the  leaves  to  fall  within  the  last  four  weeks,  even  the  second  growth." 

The  wild  as  well  as  the  cultivated  plums  are  attacked,  a  fact  that  will 
render  infection  of  cultivated  trees  certain  when  there  are  diseased  native 
ones  in  the  vicinity. 

Treatment 

Little  can  be  said  in  way  of  treatment,  and  all  experiments  in  this  line 
must  be  wholly  empirical.  As  stated  above,  we  do  not  know  the  first  or 
8Bcidio-stage  of  the  fungus,  and  it  is  not  certain  that  this  stage  is  necessary 
for  its  continued  propagation.  The  parasite  is  endophytic,  or  grows  within 
the  tissues  of  the  leaves  of  the  host  plants,  and  by  the  time  it  has  become 
visible  on  them  by  its  production  of* spores,  the  body  of  the  fungus  has 
already  attained  considerable  growth  and  is  beyond  the  reach  of  fiingi- 
cides.  We  can  only  hope  to  keep  the  disease  off  the  trees  by  preventive 
applications,  and  in  localities  where  some  treatment  seems  to  be  imperative 
we  suggest  spraying  the  foliage  with  some  of  the  sulphate  of  copper  solu- 
tions, eau  celeste  for  example,  as  being  most  likely  to  be  protective.  Very 
dilute  solutions  of  chlorid!e  of  iron  may  also  protect  the  trees  from  the 
attacks  of  this  parasite. 

CHERRY  POWDERY  MILDEW. 

Podosphssra  oocycantha. 

Among  the  parasitic  fungi  which  attack  cultivated  plants  the  powdery 
mildews  or  Erysivheae  hold  a  prominent  place;  the  native  vegetation  is 
also  much  infestea  with  them  and  it  is  very  probable  that  in  many  cases 
they  have  been  transferred  from  the  latter  to  the  former.  Like  many  of 
the  members  of  this  group  the  powdery  mildew  of  the  cherrv  attacks  plants 
belonging  to  several  genera,  and  it  is  also  somewhat  variable  in  its  micro- 
scopic characters.  These  facts  have  led  botanists  to  give  it  a  number  of 
names. 

History. — It  was  first  named  and  described  by  De  CandoUe,*  who  found 
the  species  on  the  hawthorn  {Cratxgua  oxycantha)  and  called  it  Erysiphe 
oxycanthas.  Later  DeBary  f  with  a  different  understanding  of  the  genus 
changed  the  name  to  Podosphsera  oxycantha.  Wallroth,J  a  Grerman  botan- 
ist, described  the  same  fungus  on  the  species  of  Prunus  (cherry)  as  Alphi- 
tomorpha  trydactyla,  and  DeBary||  afterwards  made  this  name  Podosphsera 
trydactyla.  The  form  on  the  huckleberry  ( Vacdnium)  was  also  described 
as  distinct  and  named  Podosphsera  myrtiuina  (Schubert)  Kunze.  The  form 
on  Spirea  was  considered  a  good  species  and  named  Podosphsera  minor  by 

»  Flore  Franc,  VI,  p.  106. 

t  Beitrage  III,  p.  48. 

X  Plore  Cryjat.  Germ.,  Ill,  p.  753. 

I  Beitrage  III,  p.  48. 
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Howe.*  Earle,  in  a  revision  of  the  American  forms  of  Podosphsera  and  a 
comparison  of  the  European,  has  shown  f  that  all  these  belong  to  one 
widely  variable  species,  whose  characters  nevertheless  are  as  well  defined 
as  several  other  species  of  the  group.  Still  later  Miss  Martha  Merry  J 
demonstrated  that  the  so  called  Microsphaera  fidvofidcra,  described  by  Cook 
from  California  specimens  on  Spirea,  is  identical  with  the  form  on  the  same 
genus  of  host  plants  called  by  Howe  Podosphsera  minor.  In  the  selection 
of  the  name  for  the  species  as  a  whole  the  oldest  available  name,  Podo- 
sphaera  oxycantha,  the  one  for  the  form  on  Cratsegvs,  was  chosen. 

Host  Planta  and  Distribution. — This  fungus  occurs  commonly  in  the  east- 
em  and  central  portions  of  the  United  States,  and  is  reported  from  the 
Rocky  Mountains  and  California. 

Young  cherry  trees  are  the  chief  suflferers  from  its  attacks,  but  it  also 
does  considerable  harm  to  the  peach  and  to  young  apple  trees  in  the 
nursery,  and  occasionally  seriously  injures  the  quince.  It  is  of  very  com- 
mon occurrence,  but  fortunately  does  not  usually  get  under  headway  until 
the  trees  havfe  made  their  growth  and  are  past  serious  injury.  The  fungus 
has  been  found  on  the  following  host  plants,  all  of  the  order  Rosacese, 
except  the  species  of  Vaccinium  and  persimmon: 

Red  cherry  {Prunus  cerasus)^  garden  plum  (P.  domestica) ,  wild  red  cherry 
(P.  pennsylvanica)Jli  wild  red  and  yellow  plum  (P.  americana)^  small 
bird-cherry  (P.padus),  sloe  or  blackthorn  (P.  spinosa,  P.  demissa),  choke 
cherry  (P.  virginiana)^  peach  {P.persica)^  apple  {Pirns  ttuiIus),  crabapple 
(P.  coronaria)y  quince  {Cydonia),  English  hawthorn  {Cratmgus  oxycantha)^ 
hardback  {Sjrirea  toTnentosa),  meadow  sweet  (S.  salicifolia) ,  Douglas' 
meadow  sweet  {S.  douglasii)^  shad-bush  {Amelanchier  canadensis),  blue- 
berrv  {Vaccinium  myrtUlus,  V.  uliginosum) ,  persimmon  {Diospyrus  Virgini- 
ans ).^ 

External  Characters. 

The  disease  has  been  observed  in  Missouri  as  early  as  the  first  of  June,^ 
but  usually  it  does  not  develop  suflficiently  to  attract  attention  until  July. 
During  the  latter  part  of  summer  and  autumn  it  reaches  its  greatest  develop- 
ment. It  is  first  noticeable  on  the  young  leaves  and  tender  shoots  as  small, 
round,  or  irregular,  whitish  blotches,  having  a  radiated  appearance.  The 
spots  soon  spread  and  run  together,  covering  indefinite  portions  of  the  foli- 
age, or  more  often  running  over  the  entire  leaf.  As  the  fungus  spreads  the 
radiated  appearance  disappears.  The  threads  meantime  branch  profusely 
and  cross  each  other  in  all  directions,  forming  an  even  white  felt  which 
may  be  very  thin  or  so  dense  as  to  entirely  conceal  the  green  color  of  the 
leaf.  The  denser  portions  then  become  covered  with  a  whitish  powder,  and 
still  later  the  threads  give  rise  to  minute,  black,  spherical  bodies  just  vis- 
ible to  the  naked  eye.  The  fungus  grows  on  both  sides  of  the  leaf, in  some 
cases  indiflferently  on  either  surface,  but  usually  a  decided  preference  is 
shown  for  but  one.  On  one  tree  the  upper  side  of  the  leaves  will  be  badly 
infested,  while  the  under  side  will  have  scarcely  a  trace  of  it;  another  tree, 
perhaps  in  the  same  orchard,  and  only  a  few  feet  away,  will  be  badly  mil- 
dewed on  the  under  side,  with  little  on  the  upper.  Frequently  the  black 
spherical  fruits  of  the  fungus  are  found  abundantly  on  the  leaves,  usually 
the  under  side,  with  only  a  very  scanty  development  of  the  white  threads. 

*  Bulletin  of  Torrey  Botanical  Club,  V.  p.  a 

+  Botanical  Gazette,  IX,  p,  24. 

t  Botanical  Gazette.  IX,  p.  189. 

I  Found  by  the  writer  on  this  host  in  Illinois,  September,  1888. 

$  Rose,  J .  N.    Botanical  Gazette,  XX,  p.  61. 

t  Galloway. 
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From  this  condition  very  little  damage  results  to  the  plant,  and  it  does|not 
present  the  characteristic  mildewed  appearance.  Probably  in  this  instance 
the  leaf  is  pretty  well  matured  before  the  fungus  attacks  it.  On  the  other 
hand,  the  principal  damage  to  fruit  trees  results  from  the  attacks  on  the 
growing  tips  and  young  leaves.  Here  the  coating  of  the  fundus  is  usually 
quite  pronounced,  and  the  mealy  appearance  mentioned  above  is  most 
prominent  This  most  destructive  form  of  the  fungus  usually  bears  but  a 
few  of  the  spherical  spore  cases,  and  often  fails  to  produce  any  before  frosts 
put  an  end  to  the  season's  growth. 

Botanical  Characters, 

The  white  felt  which  creeps  over  the  surface  of  the  leaves  is  the  vegeta- 
tive portion  or  plant  body  of  the  parasite.  It  consists  of  slender,  brancMng, 
septate,  white  threads,  and  is  termed  the  mycelium.  These  filaments  are 
about  4  /if  in  diameter.  ^  They  do  not  penetrate  the  host,  but  send  down 
small  suckers,  called  hauatoria,  into  the  epidermal  cells.  The  fungus  is 
entirely  destitute  of  chlorophyll,  and  depends  wholly  on  the  plant  upon 
which  it  grows  for  its  support.  The  haustoria  absorb  the  juices  from  the 
host  cells  and  transmit  the  material  to  the  mycelium,  where  it  is  used  in 
the  development  of  the  fungus.  As  the  development  of  the  parasite  pro- 
ceeds certain  rather  thick  oranches,  called  conidiophores^  anse  from  the 
mycelium  and  assume  a  vertical  position.  A  transverse  partition  forms 
near  the  end  of  a  branch,  and  the  cell  so  isolated  becomes  somewhat 
rounded,  and  finally  falls  off.  The  spore  thus  formed  is  called  a  conidium. 
In  the  meantime  similar  partitions  have  been  forming  successively  from 
the  end  of  the  filament  downward,  so  that  conidia  occur  in  all  stages  of 
formation  and  give  to  the  conidiophore  a  moniliform  appearance. 

Some  of  the  conidia  reach  a  suitable  place  for  germination  and  start  the 
fungus  in  a  new  place.  As  the  conidia  are  exceedingly  small,  they  are 
carried  about  by  currents  of  air,  or  by  insects,  to  adjoining  trees. 

These  spores  serve  for  the  rapid  spread  of  the  fungus  during  summer. 
Later  in  the  season — ^usually  during  summer — ^the  dark-colored  spore- 
bearing  bodies,  called  perithecia,  develop  at  points  where  two  filaments 
cross.  Like  the  seeds  of  higher  plants,  their  aevelopment  is  the  result  of 
an  act  of  fertilization. 

The  voung  sporocarp  or  perithecium  is  colorless,  or  nearly  so,  but  as  it 
grows  larger  it  becomes  yellowish,  finally  brownish,  and  when  mature  it 
is  very  dark  brown,  or  nearlv  black  and  opaque. 

The  fully  developed  perithecium  is  spherical  when  viewed  from  above; 
but  the  side  towards  the  leaf  is  much  flattened,  so  that  the  object  repre- 
sents slightly  more  than  half  a  sphere.  The  surface  is  covered  with 
numerous  reticulations,  which  indicate  the  cells  of  which  it  is  made  up. 
Each  cell  is  rounded  outward,  so  that  the  perithecium  is  covered  with 
hemispherical  protuberances,  or  blunt  conical  projections.  From  some  of 
the  cells  of  the  upper  part  of  the  perithecium  arise  peculiar  outgrowths  or 
appendages,  characteristic  of  the  Erysiphess,  They  are  septate,  that  is. 
consist  of  several  cells,  the  lower  of  which  are  tinted  brown,  while  the 
upper  and  longer  cell  is  colorless.  This  ends  in  a  peculiar  dichotomously 
branched  tip.  While  many  of  the  appendages  are  highly  developed  and 
several  times  branched,  others  have  this  character  but  slightly  developed, 
or  entirely  wanting,  and  end  in  a  blunt  point.  The  appendages  vary  in 
number  from  eight  to  twenty;  sometimes  there  are  only  three  or  four.    They 

t  One/t-nhvs  of  an  inch. 
17" 


246  BEFORT  OP  8TATB  BOARD  OF  HOBTICULTUBE. 

are  asaally  arranged  in  a  circle  aronnd  the  upper  part  of  the  perithecinm, 
but  are  sometimes  clostered  at  the  top  and  extend  upward  in  an  oblique 
direction.  The  perithecium  contains  a  single  large,  transparent  spore 
sack,  called  an  cucus,  in  which  may  be  seen  eight  ellipticaJ  asooepores. 
With  the  exception  of  thin  places  in  the  walls  of  the  asci  at  each  end, 
there  is  no  provision  for  the  escape  of  the  spores,  except  by  the  breaking 
up  of  the  perithecia  the  following  spring  from  decay. 

Little  has  been  ascertained  concerning  the  germination  of  these  spores  or 
the  process  by  which  the  fungus  first  starts  on  the  leaf. 

In  many  of  the  specimens  examined  small  bodies  were  found,  resem- 
bling perithecia,  but  more  delicate,  thinner  walled,  lighter  colored,  and 
made  up  of  smaller  cells.  These  are  not  of  a  constant  size  or  shape,  but 
are  usually  ovate  or  elliptical,  and  under  pressure  discharge  from  the 
apex  numerous  small  elliptical  spores.  They  were  supposed,  for  a  long 
time,  to  be  a  part  of  the  fungus,  that  is,  one  kind  of  its  spore-producing 
bodies,  but  are  now  known  to  &  a  parasite  on  the  mildew.  We  nave  here, 
then,  a  case  of  a  parasitic  fungus  growing  on  another  parasitic  fungus. 
This  parasite  was  first  discovered  by  Cessati,  who  found  it  in  connection 
with  the  grape  mildew,  and  called  it  Ampdomyces  quaqualisf  This  opinion 
was  overruled,  and  the  fungus  was  considered  one  of  the  fruiting  forms  of 
the  mildew,  until  DeBary  investigated  it  and  demonstrated  that  it  was  a 
parasite  on  the  mildew,  and  not  a  part  of  it.  DeBary  named  it  Cincin- 
oholus  cessattL  It  occurs  on  various  species  of  Eryriphess,  and  was  found 
quite  commonly  on  the  specimens  of  PodospJisera  examined.  In  one 
instance  a  leaf,  supposed  to  be  covered  with  the  perithecia  of  Podo9phmra, 
showed,  upon  examination,  only  the  smaller,  lighter  colored  perithecia  of 
Cindnobohis.  In  many  instances  it  doubtless  greatly  prevents  the  spread 
of  the  mildew. 

Conditions  Favoring  the  Development  of  the  Fungus, — ^The  members  of 
this  family  thrive  best  during  warm,  dry  weather,  and  the  species  under 
consideration  seems  to  be  no  exception  to  the  rule.  In  the  Mississippi  Val- 
ley vegetation  suffered  greatly  from  drought  during  the  years  1887  and 
1888,  and  in  consequence  the  mildews  had  an  unusual  opportunity  for 
development.  In  the  latter  vear  the  cherry  fungus  was  very  abundant  in 
Illinois,  doing  considerable  aamage  to  young  trees.  A  light  rain,  giving 
the  conidia  a  chance  to  germinate,  followed  by  a  long  dry  spell,  is  probably 
the  best  time  for  the  fungus  to  develop.  On  the  other  hand,  seasonable 
rains,  and  other  conditions  favoring  the  proper  growth  of  vegetation,  are 
probably  the  conditions  least  favorable  to  the  parasite.  It  is  a  question 
whether  the  greater  development  of  the  mildews  during  a  dry  season  is 
due  to  the  direct  action  of  these  conditions  on  the  fungus  itself,  or  whether 
the  explanation  is  to  be  found  in  the  weakened  vitality  of  the  host  Both 
these  influences  must  probably  be  taken  into  account  Plant  parasites, 
however,  have  a  way  of  appearing  very  abundantly  in  certain  seasons  and 
in  certain  places  without  any  evident  reason. 

Treatment, 

On  account  of  their  manner  of  growth,  which,  as  we  have  seen,  is  almost 
entirely  on  the  outside  of  the  leaves,  the  powdery  mildews  are  easily  reached 
and  destroyed  by  fungicides.  So  far  as  we  are  aware,  no  experiments  have 
been  made  with  the  view  of  finding  a  remedy  for  the  species  under  consid- 
eration, but  as  the  powdery  mildews  are  much  alike  in  their  structure  and 
mode  of  growth  it  is  reasonable  to  suppose  that  the  treatment  would  be 
similar  for  all. 
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Sulphur,  as  is  well  known,  has  been  successfully  used  in  the  treatment 
of  the  powdery  mildew  of  the  grape  and  rose,  and"  it  would  no  doubt  be  a 
successful  remedy  for  this  species.  The  material  must  be  in  a  finely  pow- 
dered condition,  and  be  dusted  over  the  diseased  plants. 

From  the  numerous  liquid  fungicides  the  following  have  been  selected 
as  most  suitable  for  use  in  this  case,  principally  on  account  of  their  success 
in  combating  the  mildew  on  the  grape  ana  rose.  They  are  recommended 
in  the  order  in  which  they  are  given,  and  should  all  be  applied  to  the  plants 
in  the  form  of  a  fine  spray: 

Stdphuret  of  Potasaium  (potassium  sulphide).— Simple  solution  in  water; 
about  one  half  ounce  to  the  gallon.  Experiments  conducted  by  the  Sec- 
tion this  year  (1888)  show  conclusively  that  this  remedy  will  not  only 
prevent  the  powdery  mildew  of  the  grape,  but  will  destroy  it  when  under 
headway.  At  the  New  York  Agricultural  Experiment  Station,  during  the 
present  year,  Mr.  E.  S.  Goff  has  found  it  successful  in  the  treatment  of  the 
gooseberry  mildew. 

Liquid  Orison. — ^Prepared  by  boiling  six  pounds  of  sulphur  and  three 
pounds  of  lime  in  six  gallons  of  water  until  the  whole  is  reduced  to  two 
gallons.  Allow  to  settle;  pour  off  the  clear  liquid  and  bottle  it  until  used. 
For  use  mix  one  part  of  the  liquid  with  one  hundred  parts  of  water. 

ROSE  RUST. 

Phragmidium  mucronatum. 

The  rust  of  roses  is  a  disease  which  has  been  known  to  botanists  and 
horticulturists  for  nearly  a  century.  The  minute  parasitic  fungus  causing 
the  malady  was  first  described  by  Schrank,*  a  European  botanist,  under 
the  name  of  Lycoperdon  subcortidum.  Many  later  botanists  have  described 
it  under  various  names,  f 

For  a  long  time  it  was  retained  in  the  genus  Puccinia,  but  Link,  in  1825, 
placed  it  in  the  genus  Phragmidium,  where  it  still  remains.  J 

This  parasite  is  common  in  Europe  and  is  widely  distributed  in  this 
<50untry,  attacking  both  wild  and  cultivated  plants;  in  severe  cases  the 
death  of  the  host  is  the  result.  It  has  recently  been  observed  in  Califor- 
nia, by  Professor  S.  M.  Tracy,  infesting  to  an  injurious  degree  hybrid  per- 
petual roses.  In  one  instance  a  Mar^chal  Niel,  growing  in  a  greenhouse, 
was  very  badly  affected.  Tea  roses  rarely  suffer  from  its  ravages;  it  is  the 
hardy,  hybrid  perpetuals  that  suffer  most. 

External  Characters. 

Early  in  summer  the  disease  first  makes  it  appearance  on  the  leaves, 
leaf  petioles,  or  young  stems,  in  the  form  of  variously-shaped  lemon-yellow 

*  Hopp's  Bot.  Taschb.,  p.  68. 

f  Aaoaphora  discifloraf  Tode,  Mcke.  Fung.,  page  16.  Aregma  mueronatumf  Fries.  Obs. 
Myc,  I,  page  225.  Phragmidium  incrassatum  var.  rosarum,  Walla.,  Flor.  Germ.  Crypt,  IV, 
page  188.  Fhragmidium  mticronatum^  Lk.,  Spec.  Plant,  II,  page  81.  Puooinia  mucronala 
var.  rosXf  Pers.,  8yn.  Fungi,  page  230.  Paccinia  ross^  l).  C,  Flor.  Franc,  vol.  2,  page  218. 
UredorossBf  Pers.,  Dispos.,  page  13.  Uredo  miniata,  Pers.,  Syn.,  page  216.  Uredo  elevcUa^ 
Schum.,  Enum.  Plant  SaclL,  11,  page  229.    Uredo  pinguis,  D.  C,  Flor.  Franc,  II,  page  225. 

X  It  appears  to  us  that  the  name  given  this  fungu:i  by  Link,  Phragmidium  mucroncUum, 
is  the  one  which  ought  to  be  adopted,  it  being  the  earliest  name  applied  to  this  species  in 
the  genus  Phragmidium.  It  is  certainly  straining  a  point,  needlessly  multiplying  syno- 
nyms, and  conmsing  the  citations  of  authors,  to  revive  a  part  of  an  older  name  aiter  the 
fungus  has  already  oeen  published  under  Phragmidium^  merely  for  the  sake  of  paying 
tribute  (doubtful  in  some  cases,  at  least)  to  him  who  first  describes  the  fungus,  or  one 
stage  in  its  development 
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spots,  which  increase  in  size  as  the  season  advances.  On  the  leaves  the 
spots  are  scattered  irregularly  over  both  surfaces,  being  lighter  in  color 
above  than  below.  These  spots  mark  the  points  of  development  of  the 
fungus,  and  as  this  development  progresses  within  the  tissues  the  parasite 
finally  breaks  through  the  eoidermis  on  the  under  surface  of  the  leaves, 
forming  little  granular  pustules.  The  larger  pustules  appear  on  the  prin- 
cipal vines,  along  which  they  may  extend  for  a  considerable  distance. 
When  the  nerves  are  thus  attacked  the  leaves  become  twisted  and  mis- 
shapen. 

The  spots  on  the  leaf  stalks  and  shoots  are  usually  larger  than  those 
on  the  leaves.  They  are  elongated  in  the  direction  of  growth  (one  half 
inch  sometimes),  and  are  surrounded  by  the  broken  edges  of  the  ruptured 
cuticle.  The  action  of  the  parasite  often  incites  an  excessive  cell  develop- 
ment in  the  tissues  of  the  host,  in  consequence  of  which  the  shoots  are 
found  more  or  less  bent  away  from  the  point  of  attack. 

If  we  examine  the  rose  leaves  closely  about  mid-summer  we  will  find 
that  the  orange-yellow  spots  have  been  replaced  (to  all  appearances)  by 
spots  of  a  brick-red  color,  and  later  in  the  season  another  and  more  marked 
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change  occurs;  the  under  surfaces  of  the  diseased  leaves  then  are  seen  to 
be  more  or  less  thickly  sprinkled  with  minute,  black,  hair-like  tufts.  Fre- 
quently the  brick-red  stage  and  the  one  last  mentioned  are  found  together, 
and  sometimes  all  three  forms  may  be  seen  on  the  same  leaf. 

Botanical  Characters. 

A  microscopical  examination  of  the  early  or  orange  stage  of  the  disease 
will  show  us  that  the  pustules  are  made  up  of  an  immense  number  of 
globose  or  angular  bodies  arranged  in  compact  vertical  rows  or  chains. 
The  formation  of  these  bodies  begins  at  a  point  some  distance  beneath  the 
•cuticle,  and  it  is  by  their  growth  that  the  latter  is  finally  ruptured.  This 
period  of  development  is  known  as  the  secidio  sta^e  of  the  parasite,  and 
the  angular  or  rounded  bodies  referred  to  are  the  aeciaiospores.  These  have 
an  average  diameter  of  from  18  //  to  22  //  (1  ^i=j^  inch),  and,  like  the 
seeds  of  higher  plants,  they  serve  to  spread  and  propagate  the  fungus. 
With  these  spores,  usually  surrounding  each  group  or  pustule,  are  peculiar 
club-shaped  growths  termed  paraphyses. 

In  the  second  or  uredo-stage  the  spores  are  similar  in  shape  and  size  to 
the  sBcidiospores,  but  they  have  their  outer  surface  finely  roughened  and 
they  are  grouped  diflTerently. 

Surrounding  each  collection  of  these  spores  the  same  club-shaped  bodies 
observed  in  the  secidio-stage  occur.  These  are  sterile  organs  of  doubtful 
functions,  which  accompany  the  spores  of  many  fungi.  In  the  present 
instance  they  have  obtuse  club-shaped  tips  and  are  somewhat  incurved 
and  form  a  sort  of  cup  around  the  spore  masses.* 

The  spores  in  this  second  or  uredo-stage  are  borne  on  short  pedicles,  and 
otherwise  diflfer  from  the  aecidiospores  in  having  their  outer  surface  rough- 
ened. 

The  spores  in  the  third  or  last  stage  are  very  markedly  different  from 
those  preceding.  They  are  very  dark  colored,  roughened,  cylindrical 
bodies,  about  25 /i  in  diameter  and  60  ><  to  76  /i  lone,  divided  by  septa  into 
from  five  to  eleven  cells  and  abruptly  terminatea  by  a  short,  colorless 
point.  The  stalks  supporting  them  are  comparatively  short,  colorless,  and 
•considerably  enlarged  or  swollen  towards  tne  base.  The  same  colorless 
paraphyses  accompany  this  stage,  as  were  seen  in  the  two  preceding. 
^  The  eecidio  and  uredospores  germinate  readily  under  favorable  condi- 
tions, as  soon  as  they  reach  maturity;  but  when  kept  dry  for  a  few  weeks 
they  lose  this  power  of  germination.  The  last  spores  formed,  however,  the 
teleutospores,  as  they  are  called,  retain  their  vitality  for  a  long  time  and 
•can  rarely  be  germinated  by  artificial  cultures  until  the  spring  following 
the  season  of  their  development.  In  the  process  of  germination  the  spores 
of  the  first  and  second  stages  send  out  slender  germ  tubes  which,  if  properly 
placed,  penetrate  the  tissues  of  the  plants  attacked.  These  spores  are  evi- 
dently designed  for  the  immediate  and  rapid  propagation  of  the  fungus 
during  the  growing  season,  while  the  teleutospores  preserve  the  life  of  the 
parasite  during  the  winter  and  only  germinate  in  the  spring,  ultimately 
giving  rise  to  the  various  forms  we  have  described. 

The  teleutospores  germinate  by  sending  out  somewhat  thickened  tubes 
(usually  one  tube  issues  from  each  cell)  which,  after  attaining  a  length 
49everal  times  that  of  the  spore,  produce  several  minute  globose  bodies  on 
short  and  slender  stalks.  These  bodies,  named  sporidia.  are  easilv  wafted 
from  place  to  place  by  the  slightest  currents  of  air,  and  wnen  they  fall  upon 

*  The  uredo-staRe  of  this  fungua  has  received  several  names  by  the  older  mycologists, 
•among  them  Ureao  miniatck^  Pers.,  and  Oolseotporium  mtnta/um,  Lev. 
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rose  leayes  where  tiiere  is  moistiire  they  send  cot  dender  filaments  which 
probably  bore  their  way  throogh  the  cuticle  into  the  interior  of  the  leaf^ 
and  a  new  fongiiB  growth  takes  place. 

Treatment. 

Undentanding  the  character  and  manner  of  development  of  the  rose  rust 
enables  as  to  suggest  several  methods  of  combating  it.  In  the  fiist  place^ 
the  plants  shouldbe  carefully  watched,  and  at  the  first  appearance  ii  the 
disease  the  affected  branches  should  be  removed  and  destroyed.  If  the 
disease  reappears  upon  the  new  growth  it  would  be  best  to  dig  out  the 
plants  and  destroy  them,  as  it  is  better  to  sacrifice  a  few  plants  at  the 
neginning  than  have  them  breed  infection  to  all  others  which  mav  be  near. 

Never  wait  until  the  spots  show  the  granular  pustules  before  destnmng 
the  affected  parts,  but  remove  the  shoots  upon  the  first  indication  of  the 
yellow  spots.  Where  the  disease  has  prevailed  it  would  be  well  to  rake  aU 
the  old  and  fallen  leaves  tog^er  in  the  autumn  and  bum  them,  for  by 
this  means  millions  of  the  tideutospores  will  be  destroyed. 

It  is  probable  that  some  benefit  may  result  from  the  use  of  solutions 
containing  sulphate  of  copper,  as  this  substance  is  known  to  prevent  tiie 
spores  of  many  fungi  from  germinating,  even  when  present  on  the  parts 
subject  to  attack  in  very  small  quantities. 

In  localities  where  the  disease  has  prevailed  in  previous  years  a  prevent- 
ive treatment  may  be  made  by  applying  to  the  plants  in  early  spring,  a 
solution  of  sulphate  of  copper  and  carbonate  of  soda,  prepared  as  directed. 
This  should  be  applied  to  the  leaves  and  young  branches  with  an  atom- 
izer, thoroughly  wetting  all  the  parts,  but  not  drenching  them  with  the  fluid . 
After  drying  this  preparation  is  strongly  adherent,  and  its  presence  even  in 
very  minute  quantities  is  suf&cient  to  prevent  the  spores  of  the  fungus  fironii 
germinating.  It  is  obvious  that  if  the  germination  of  the  spores  is  prevented 
infection  cannot  take  place.  A  very  dilute  solution  of  chloride  of  iron,, 
which  is  reported  to  have  proved  ef&cacious  in  the  treatment  of  the  coffee 
disease  (HemUeia  vastatrix),  may  also  be  tried  as  a  preventive. 

ROSE-LEAF  BLACK  SPOT. 

Actinonema  rosas. 

There  are  several  parasitic  fungi  that  produce  black  spots  upon  the 
leaves  of  our  cultivated  roses;  but  the  most  common  and  injurious,  and  the 
one  to  which  we  generally  refer  in  speaking  of  the  "  leaf  spot,"  is  that 
known  to  mycologists  as  Aciiiionema  rosas.  It  was  named  Asteroma  rosx 
by  Libert  as  early  as  1826,  and  afterwards  transferred  to  the  genus  Actin- 
onema bv  Pries.  It  is  also  called  Asteroma  radiomm.  The  nature  of  the 
disease  has  b€«n  studied  and  described  by  Frank  and  Eriksson,  and 
Borauer  describes  it  in  detail  in  the  second  edition  of  his  work  on  "  Diseases 
of  Plants." 

The  disease  is  very  widespread,  occurring  in  nearly  all  the  countries  of 
Europe  as  well  as  in  the  United  States.  Here  it  is  quite  universal,  although 
there  are  local  areas  apparently  free  from  it. 

External  Characters, 

Late  in  the  spring,  or  early  in  the  summer,  the  disease  makes  its  appear- 
ance in  the  form  of  round  or  irregularly-Bhaped  black  spots  upon  the  upper 
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Figure  106. 

surface  of  the  living  leaves.  Generally  only  the  full-grown  leaves  are 
attacked)  and  those  within  three  or  four  inches  of  the  branches  seem  to  be 
healthy.  The  spots  are  small  at  first,  but  as  the  disease  progresses  they 
increase  in  size,  and  may  become  half  an  inch  in  diameter.  Often  a  num- 
ber of  them  coalesce,  and  in  severe  attacks  the  leaf  is  nearly  covered  with 
large  dark  patches.  From  the  beginning  the  spots  are  fringed  at  the  edges, 
ana  although  the  form  is  frequently  irregular  at  first,  they  usually  become 
distinctly  circular  later,  especially  on  the  smooth-leaved  varieties.  In  the 
latter  part  of  the  season  the  spots  grow  light  colored  and  dry  in  the  center, 
showing  that  that  part  of  the  leaf  is  entirely  dead,  and  by  this  time,  if  not 
before,  the  discoloration  penetrates  through  the  leaf  and  appears  on  its 
under  side. 

The  moss  roses  and  those  with  thick,  rough  leaves  seem  to  suffer  more 
than  other  kinds,  but  there  are  few,  if  any,  that  are  invulnerable  to  the 
parasite.  Those  which  escape  early  Id  the  season  are  apt  to  succumb 
before  fall,  if  the  other  roses  in  the  vicinity  are  diseased. 

The  effect  of  the  disease  upon  the  leaf  is  soon  apparent  by  its  turning 

?ellow  in  places,  and  sometimes  by  a  yellow  band  outside  the  black  spot, 
l^hen  cold  weather  approaches,  the  leaves  that  are  diseased  are  the  nrst 
to  turn  yellow.  During  the  autumn  the  yellow  color  is  apt  to  appear  at  the 
apex  of  the  leaflets,  whence  it  spreads  downward  and  is  succeeded  by  brown. 
A  leaf  with  a  green  base  ana  brown  tip,  with  a  yellow  band  between,  is 
very  characteristic  of  this  disease.  Premature  fall  of  the  leaves  is  another 
effect  of  this  parasite.  Diseased  leaves  may  fall  before  they  turn  yellow, 
and  plants  attacked  by  the  fungus  generally  have  a  partly  defoliated 
appearance. 

It  is  evident  that  we  have  here  a  case  in  which  the  effect  of  the  fungus 
is  not  confined  to  the  area  it  actually  occupies.  Its  growth  does  not  extend 
over  all  those  parts  of  the  leaf  which  turn  yellow,  nor  can  any  mycelium 
be  found  at  the  base  of  the  petiole  when  the  leaf  falls  before  its  time.  It 
seems  that  the  interference  with  assimilation  which  must  result  over  the 
diseased  areas,  so  affects  the  entire  leaf  as  to  destroy  its  vitality.     If  the 
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autumn  is  long  and  pleasant,  the  plant  is  apt  to  exhaust  itself  by  putting 
out  new  leaves,  which  are  destroyed  by  frost  before  they  can  l>e  of  any 
service. 

The  fungus  is  very  hardy,  and  does  not  depend  to  any  great  extent  upon 
climatic  conditions  for  its  development;  but,  like  other  diseases  of  ^is 
kind,  it  proves  most  troublesome  in  a  moist  and  warm  environment 

Roses  kept  under  cover  are  better  protected  from  infection,  and  are  con- 
sequently more  free  from  the  disease.  This  explains  why  tea  roses  and 
others  that  are  kept  in  greenhouses  over  winter  are  not  so  badly  affected 
as  those  in  open  grounds.  The  truth  is,  probably,  that  the  disease  has  a 
long  period  of  incubation  before  it  is  visible,  and  before  this  period  is  over 
for  roses  that  have  been  potted,  the  season  is  far  advanced,  and  they  do 
not  have  time  to  get  badly  diseased  before  they  are  potted  again. 

Botanical  Characters. 

The  parasite,  as  it  is  known  on  the  rose,  is  probably  but  one  stage  in  the 
life  history  of  the  fungus.  From  its  analogies  it  is  classed  with  the  sphseri- 
aceous  fungi,  although,  so  far  as  recorded,  no  perithecia  have  been  observed 
in  this  species.  But  in  other  species  similar  in  habit  to  this  one,  perithecia- 
like  forms,  more  accurately  known  as  pycnidia,  occur. 

Mycelium, — ^The  mycelium  is  composed  of  two  distinct  parts,  one  situated 
between  the  cuticle  and  epidermis,  and  the  other  penetrating  the  leaf  tis- 
sues. The  former  is  apparently  superficial,  as  it  shows  through  the  trans- 
parent cuticle.  It  is  composed  of  branched  septate  hyphse  that  radiate 
from  a  center  and  lie  side  by  side  in  strands  of  from  one  to  eight.  When 
a  hypha  branches  it  may  run  along  parallel  to  the  main  thread  or  may 
bena  off  at  an  acute  angle  and  form  an  independent  strand.  Other 
mycelial  filaments  branch  off  from  the  under  surface  of  this  superficial 
layer  and  penetrate  the  leaf  tissues,  first  entering  the  epidermal  cells,  and 
sometimes  nearly  filling  them  with  convolutions.  From  these  it  pushes 
between  the  palisade  cells,  and  finally  appears  in  the  loose  parenchjrma. 
Below  the  epidermal  cells  it  is  rarely  visible,  since  it  is  so  transparent  that 
it  is  easily  concealed  by  the  cell  contents;  but  when  the  cells  are  dead  and 
shrunken,  it  can  be  seen  between  them.  It  penetrates  the  tissues  very 
slowly,  and  reaches  the  loose  parenchyma  only  in  the  last  stages  of  the 
disease.  This  second  portion  of  the  mycelium  absorbs  nourishment  for  the 
entire  fungus. 

Spores, — The  spores  are  borne  upon  the  superficial  layer.  Short  vertical 
branches  may  anse  upon  any  of  the  strands;  these  branches  force  the  cuti- 
cle apart  from  the  epiaermis  and  soon  form  colorless  two-celled  spores  upon 
very  short  basidia.  When  the  spores  are  nearly  full  grown  the  pressure 
upon  the  cuticle  becomes  great  enough  to  rupture  it  irregularly,  allowing 
the  spores  to  escape.  The  mature  spore  is  deeply  constricted  at  the  union 
of  the  two  cells.  The  cells  are  oblong,  nearly  twice  as  long  as  broad,  some- 
times larger  at  the  ends  than  in  the  center,  and  contain  two  nuclei.  Some- 
times the  two  cells  fall  apart,  and  before  they  become  free  from  their  basidia 
the  lower  one  frequently  has  the  appearance  of  a  pedicel. 

The  effect  of  the  parasite  upon  the  leaf  tissues  is  at  first  apparent  in  the 
shape  of  a  dark  yellow  mass,  evidently  composed  of  the  transformed  cell 
contents  that  collect  in  the  upper  part  of  the  epidermal  cells.  The  upper 
row  of  palisade  cells  next  become  discolored,  and  the  chlorophyll  bodies 
disorganized,  and  this  process  slowly  extends  through  the  leaf.  It  is  this 
discoloration  of  the  cell  contents  that  gives  the' dark  color  to  the  spot.  In 
some  species  of  Actinonema  the  mycelium  itself  is  dark  colored;  but  on  the 
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rose  it  has  little  or  no  color,  and  the  fringed  appearance  of  the  spots  is  due 
to  the  fact  that  a  few  discolored  cells  follow  the  mycelium  where  single 
strands  project  beyond  the  others.  Just  underneath  the  fruiting  spots  the 
mycelium  seems  to  have  some  color,  and  these  spots  look  blacker  than  the 
surrounding  surface. 

Treatment. 

Owing  to  the  hardy  nature  of  the  fungus,  and  to  the  fact  that  the  my- 
celium develops  within  the^leaf  tissues,  the  disease  is  very  difficult  to 
deal  with.  Although  the  fungus  does  not  live  over  winter  in  the  woody 
portions  of  the  plant,  the  disease,  having  once  entered  a  garden,  is  sure  to 
reappear  for  successive  seasons,  for  the  spores  are  lodged  upon  the  buds  at 
the  base  of  the  petioles  by  water  trickling  down  the  leaf  stalk,  and  the 
shoot  springing  from  these  the  following  season  is  necessarily  tainted.  For 
the  same  reason,  cuttings  from  diseased  bushes  will  spread  the  fungus. 
Unless  some  plan  can  be  adopted  by  which  the  spores  can  be  destroyed 
early  in  the  season,  before  they  have  germinated  and  produced  a  mycelium 
within  the  leaves,  a  garden  once  infested  by  the  parasite  is  beyond  recov- 
ery, and  a  new  site  must  be  selected,  in  which  no  roses  must  be  planted 
that  are  not  perfectly  healthy. 

It  is  probable,  however,  that  we  may  succeed  in  saving  roses  once 
attacked.  For  this  purpose  all  the  leaves  should  be  carefully  burned  in 
the  fall,  and  the  bushes  and  ground  carefully  sprayed  with  some  fungicide 
before  the  buds  start  in  the  spring.  Much  may  also  be  done  by  picking 
and  burning  every  leaf  as  soon  as  it  shows  the  faintest  trace  of  aisease. 

A  solution  of  copper  sulphate  may  be  used  for  spraying  the  bushes,  but 
should  not  be  used  upon  the  leaves,  as  it  will  be  apt  to  bum  the  foliage. 
After  the  leaves  have  started,  applications  of  Bordeaux  mixture  or  Eau 
celeste,  modified  by  the  addition  of  carbonate  of  soda,  will  be  beneficial 
in  preventing  the  spread  of  the  disease.  This  treatment  should  be  repeated 
three  or  four  times  during  the  season,  so  as  to  protect  succeeding  growths 
of  leaves. 

STRAWBERRY-LEAP  BLIGHT. 

SpheereUa  fragarise. 

There  are  a  dozen  or  more  fungi  which  infest  the  strawberry  plant,  but 
the  best  known,  and  doubtless  the  one  more  injurious  than  all  the  others 
combined,  is  that  w^ich  causes  the  disease  we  have  here  named  *'  Straw- 
berry-leaf Blight."  It  has  been  called  the  "  spot  disease  of  strawberry 
leaves,"*  **  sunburn,"  and  often  "  strawberry  rust."t 

This  disease  is  due  to  the  attacks  of  a  parasitic  fungus  which  is  common 
both  in  this  country  and  in  Europe.  Here  we  have  observed  it  from  Maine 
in  the  East  to  California  in  the  West,  and  complaints  of  its  ravages  have 
come  to  us  from  Florida  and  other  sections  of  the  South.  It  does  not  limit 
its  attacks  to  the  cultivated  varieties,  for  we  have  frequently  observed  it 
on  wild  plants,  and  even  on  the  common  Cinquefoil,  a  plant  botanically 
related  to  the  strawberry. 

The  strawberry-leaf  blight  fungus  was  first  studied  with  the  view  of 
tracing  its  life  history  by  two  French  mycologists,  the  Tulasne  brothers, 

*  Trelease,  2d  Ann.  Rept.  Wis.  Exper.  St.,  1885. 

t  We  have  attempted  to  restrict  the  term  "  rust"  to  those  diseases  caused  by  species  of 
the  family  Uredxneas^  and  "  spot"  diseases  to  such  as  result  from  the  attacks  of  parasites 
included  in  the  genus  PhyUostictcLy  etc.,  adopting  the  term  "blight"  for  those  caused  by 
species  of  Ramulana^  Cercospora^  etc 
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Figure  107. 

some  twenty  years  ago.  They  figured  and  described  the  forms,  determined 
by  them  unaer  the  name  of  Stigmatea  fragarias,  and  by  this  name  the 
fungus  was  known  in  Europe  until  1882,  when  it  was  transferred  to|the 
genus  Sphxrella  by  Saccardo.*  The  same  author  described  the  summer 
stage  of  the  fungus  in  1879  as  Ramvlaria  tulasnei^  and  in  1883  the  same 
form  was  published  by  Mr,  Charles  H.  Peck  under  the  name  of  Ramutaria 
fragarias.  This  stage  of  the  fungus  has  been  made  the  subject  of  papers 
by  several  American  botanists,  but  none  have  attempted  to  trace  the  devel- 
opment of  the  other  forms  in  its  life  history. 

External  Characters  of  the  Blight. 

Very  small,  deep  purple  or  red  spots  appearing  on  the  upper  surface  of 
the  leaves  are  the  ifirst  symptoms  of  this  disease.  These  spots  rapidly 
increase  in  size,  and  at  the  same  time  their  color  changes  from  purple  to 
reddish  brown;  eventually  they  become  gray  or  white  in  the  center,  so  that 
they  finally  present  a  gray  or  white  central  area  surrounded  by  a  dark  pur- 
ple border  shading  off  towards  the  healthy  tissues  to  reddish  brown.  The 
spots  vary  in  diameter  from  one  sixth  to  nearly  one  fourth  of  an  inch,  but 
it  very  frequently  happens  that  several  contiguous  spots  coalesce  and  form 
large,  irregular-shaped  blotches.  The  bright  color  which  these  spots  impart 
to  the  leaves  renders  the  latter  particularly  conspicuous,  and  this  appear- 
ance is  familiar  to  every  strawoerry  grower.  The  leaves  badly  affected 
soon  turn  brown,  this  discoloration  usually  beginning  at  their  tips,  and 
become  shriveled  and  finally  die.  Similar,  spots  to  those  above  de- 
scribed sometimes  appear  on  the  calyx  and  on  the  stems  supporting  the 
young  berries  or  fruit. 

•SyUog.  Fung.,  1,606. 
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Effects  and  Losses, 

The  effect  of  the  strawberry-leaf  blight  on  the  foliage  of  the  plants,  even 
in  mild  cases,  must  be  detrimental  to  the  processes  of  assimilation;  and 
when  the  attack  is  severe  it  results  in  the  early  destruction  and  death  of 
the  plants.  If  the  fruiting  stems  or  leaves  of  the  calyx  are  attacked  the 
young  berries  never  reach  maturity,  or  the  fruit  becomes  shriveled  and 
unfit  for  use. 

The  injury  to  strawberry  culture  resulting  from  this  disease  appears  to 
have  been  on  the  increase  during  the  past  five  or  six  years,  to  the  general 
alarm  of  the  growers  of  this  fruit.  No  special  efforts  have  been  taken  to 
learn  the  actual  extent  to  which  this  fruit  industry  has  suffered  from  the 
ravages  of  the  blight,  but  enough  has  been  learned  to  demonstrate  its 
gravity.  In  some  localities  the  injury  effected  has  been  comparatively 
slight,  while  in  others  entire  plantations  have  been  completely  destroyed. 
It  appears  that  the  disease  is  most  severe  in  the  States  of  Illinois,  Michi- 
gan, Wisconsin,  Minnesota,  Iowa,  Missouri,  Kansas,  and  Kentucky.  In 
soutiiem  Illinois,  where  there  are  more  strawberries  grown  than  in  any 
other  section  of  the  country,  the  blight  is  deemed  one  of  the  worst  enemies 
with  which  the  cultivator  of  this  firuit  has  to  contend,  and  the  losses  sus- 
tained are  often  very  great.  A  Connecticut  correspondent  states  that  in  one 
year  he  lost  $1,500  on  a  field  of  six  acres  from  the  strawberry  blight.  In 
Ix>ui8iana  and  other  Southern  States  the  disease  is  less  destrucTtive.  This 
is  probably  due  to  the  fact  that  in  this  section  the  plants  are  renewed 
every  year,  allowing  no  opportunity  for  the  fungus  to  gain  a  foothold. 

The  attacks  may  occur  at  any  time  during  the  growing  season  under  the 
proper  weather  conditions.  Those  coming  early,  if  severe,  injure  the  im- 
meaiate  crop,  while  later  attacks  may  entirely  destroy  the  prospects  of  a 
crop  the  year  following.  It  is  the  opinion  of  some  strawberry  growers  that 
the  heavier  the  crop  the  more  likely  are  the  plants  to  be  attacked  by  blight 
after  the  fruit  is  gathered.  The  death  of  the  plants  before  the  close  of  the 
season  sometimes  results  from  these  late  attacks. 

Some  varieties  appear  to  be  more  subject  to  the  disease  than  others,  but 
we  are  unable,  at  this  time,  to  make  any  classification  based  on  their  degree 
of  susceptibility.  The  following  varieties  have  been  mentioned*  as  among 
those  most  subject  to  the  disease:  Downing,  Wilson,  Russel's  Prolific,  Big 
Bob,  Bidwell,  Uaptain  Jack,  Forest  Rose,  and  Manchester;  those  notably 
free  are  Crescent,  Windsor  Chief,  and  Sharpless. 

C(mdUwM  Favoring  the  Development  of  Strawberry-Leaf  Blight. 

Heat  and  moisture  favor  the  development  of  strawberry  blight,  and  at 
any  time  during  the  summer  when  the  weather  is  hot  and  moist  the  plants 
are  likely  to  be  attacked.  Heavy  dews  or  rains  are  essential  to  infection, 
but  the  disease  may  continue  its  work  of  destruction  during  dry  weather; 
and  it  not  infrequently  happens  that  it  develops  in  its  worst  form  in  dry, 
hot  weather  succeeding  a  period  of  frequent  or  heavy  rains.  The  fungus 
causing  the  malady  is  truly  parasitic  in  its  habits,  and,  except  that  the 
conditions  which  may  favor  its  development  be  inimical  to  the  plants,  the 
health  or  vitality  of  the  latter  does  not  enter  into  consideration.  Other 
things  being  equal,  plants,  however  vigorous  and  well  cared  for,  are  no  less 
subject  to  the  blight  than  those  in  feeble  health. 

In  respect  to  the  soil  the  disease  is  undoubtedly  most  severe  when  the 
land  is  heavy  or  wet  and  undrained.    We  have  in  mind  an  instance  which 

*  Second  Annual  Report  Wise.  Agr.  £zp.  Station,  p.  48. 
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will  illustrate  this  point.  A  plantation  of  about  five  acres  was  bordered  on 
one  side  by  a  brook,  towards  which  the  land  gradually  sloped.  For  about 
sixty  feet  back  from  the  brook  the  soil  was  marshy  and  wet,  while  the 
remainder  of  the  field  was  fairly  well  drained.  The  plants  on  the  narrow 
strip  of  wet  land  were  much  more  severely  diseased  with  blight  than  those 
on  the  comparatively  dry  soil  adjoining.  The  effect  was  like  that  some- 
times observed  when  two  varieties — the  one  resisUnt  and  the  other  sus- 
ceptible to  the  disease — ^grow  side  by  side.  In  the  present  instance  there 
were  a  number  of  varieties  planted  in  rows  running  at  right  angles  to  the 
brook,  so  that  the  greater  severity  of  the  disease  on  the  wet  land  could  not 
be  attributed  to  any  difference  in  susceptibility  of  varieties.  The  disease 
in  the  locality  here  noted  appeared  early  in  May,  some  ten  days  after  a 
heavy  rainfall  which  was  succeeded  bv  damp,  cloudy  weather. 

A  deep  and  thoroughly  well  drained  soil  will  supply  sufficient  moisture 
to  keep  the  strawberry  plants  in  good  condition,  but  not  enough  to  favor 
excessive  development  of  the  blight. 

Botanical  Characters. 

The  fungus  causing  the  strawberry-leaf  blight,  although  of  microscopic 
size,  is  a  plant  like  the  strawberry  itself,  and  consists  of  a  vegetative  and 
reproductive  system;  the  former  is  the  mycelium  or  plant  body  of  the  par- 
asite; the  latter  comprises  the  spores  or  reproductive  bodies  and  the  organs 
supporting  or  containing  them. 

The  Mycelium. — The  vegetative  part  of  the  fungus  is  made  up  of  slender, 
thread-liKe  tubes,  which  grow  between  and  sometimes  into  the  cells  of  the 
host.  These  threads  are  colorless  (sometimes  tinted  brown),  flexuous, 
often  anastosmosing,  septate,  and  varying  in  diameter  from  1.5  /<  to  3  ;< 
U  M^T^hrtf  of  ^^  inch).  It  is  through  the  action  of  these  mycelial 
threads  on  the  cell  contents  of  the  host  that  the  external  characters  of  the 
disease,  already  noted,  are  produced. 

Reproductive  System, — The  reproductive  system  of  Sphserella  fragarix  is 
quite  complex,  and  although  it  has  been  studied  very  carefully  it  is  not 
yet  fully  understood.  From  our  examinations  of  the  material  at  our  dis- 
posal we  have  been  able  to  determine  three  spore  forms,  and  pbssibly  a 
fourth;  the  three  of  which  we  feel  sure  are  conidia,  spermatia,  and  asco- 
spores.    We  are  yet  doubtful  in  regard  to  the  pycnidia. 

Conidia. — ^The  best  known,  and  doubtless  the  most  important  reproduc- 
tive bodies,  economically  considered,  are  the  conidia.  After  the  mycelium 
has  grown  for  a  time  within  the  leaves,  and  the  light-colored  central  areas 
of  the  spots  appear,  the  threads  occupying  this  portion  become  massed 
together  at  frequent  points  just  beneath  the  cuticle  of  either  surface,  and 
from  these  masses  numerous  short,  colorless  branches  are  sent  out  either 
through  the  stomata  or  ruptured  cuticle,  and  it  is  upon  their  free  ends  that 
the  earlier  development  of  conidia  takes  place.  The  length  of  the  branches 
varies  a  good  deal,  but  usually  ranges  between  30  /a.  and  50  /<;  they  are 
sometimes  composed  of  a  simple  elongated  cell,  but  often  thev  are  divided 
by  transverse  septa  into  two  to  several  cells.  At  a  later  period  in  the  devel- 
opment of  the  fungus,  conidia-bearing  branches  may  arise  from  the  peri- 
thecia,  described  below. 

On  the  free  ends  of  the  branches  the  young  conidia  are  developed,  first 
'as  minute  globose  bodies,  but,  rapidly  elongating,  they  soon  appear.  Some- 
times a  succession  of  spores,  held  together  in  a  single  series  or  chain  by 
their  contiguous  ends,  are  formed  upon  a  single  stalk,  and  sometimes, 
though  very  rarely,  two  such  series  are  developed  from  the  apex  of  a  com- 
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mon  support.  The  free  apex  of  the  terminal  conidium,  whether  it  stands 
alone  or  forms  one  of  a  series,  is  obtuse  and  rounded;  the  other  end  and 
the  extremities  of  those  standing  intermediate  in  a  series  are  flattened  at 
the  point  of  attachment.  Their  length  is  from  20  /« to  60  //,  and  they  have 
a  diameter  of  from  2.5  //  to  4  /i.  Often  only  one-celled,  they  are  frequently 
divided  by  transverse  septa  into  two  or  three  cells.  They  are  colorless, 
like  the  stalks  which  support  them,  and  are  filled  with  a  transparent, 
slightly  granular  fluid.  The  formation  of  these  conidia  continues  through- 
out the  summer,  under  favoring  conditions  of  moisture  and  heat,  and  as 
they  are  exceedingly  light  and  germinate  readily  in  water,  the  rapid  spread 
of  the  fungus  and  consequent  disease  over  a  plantation  or  section  of  coun- 
try is  easily  understood.  This  stage  of  the  fungus  has  been  named  Ramu- 
laria  fragariae  by  Charles  H.  Peck,  and  Ramularia  tula^aei  by  Saccardo. 

At  the  approach  of  cold  weather  the  formation  of  the  conidia  ceases,  but 
the  mycelium  of  the  fungus  remains  alive  in  the  tissues  of  the  leaves,  and 
in  early  spring  a  few  warm  days  are  suflBcient  to  bring  forth  a  new  crop 
ready  to  spread  infection  at  the  first  opportunity. 

When  the  conidia  are  sown  in  water  at  a  temperature  of  about  60  degrees 
Fahrenheit,  they  will  in  a  few  hours  send  out  slender  germ  tubes,  which 
increase  rapidly  in  length  by  continued  apical  growth.  In  forty-eight 
hours  the  germ  tubes  attain  a  length  of  many  times  that  of  the  conidium 
from  which  they  start,  and  are  usually  several  times  branched.  Water  is 
necessary  to  effect  germination. 

If,  after  a  prolonged  rain,  a  drop  of  water  from  a  diseased  leaf,  or  from 
an  apparently  healthy  one  growing  close  by,  is  examined  with  a  good 
microscope,  large  numbers  of  conidia  in  various  stages  of  germination  will 
usually  be  seen.  It  is  during  such  periods  that  the  healthy  leaves  are 
infected;  the  germ  tubes  enter  the  leaf  (either  by  directly  penetrating  the 
cuticle  or  through  the  "breathing  pores"),  and  once  within  the  tissue  they 
may  continue  to  grow  independent  of  external  circumstances. 

Conidia  sown  on  healthy  leaves  of  pot-grown  strawberry  plants,  which 
for  three  days  following  were  kept  constantly  wet,  produced  the  character- 
istic purple  spots  in  about  eighteen  days.  Similar  sowings  on  leaves  kept 
constantly  dry  were  not  infected,  although  the  plants  in  both  cases  were 
cared  for  alike,  except  in  the  matter  of  moisture. 

Repeated  sowings  of  the  conidia  in  solutions  employed  as  fungicides 
were  made.  None  germinated  in  a  1  per  cent  solution  of  hyposulphite  of 
soda,  or  in  a  one  fourth  of  1  per  cent  solution  of  sulphate  of  copper.  A 
very  small  quantity  of  lime  in  water  used  in  these  experiments  also  checked 
the  germination  of  the  conidia. 

Spermogania, — During  the  autumn  and  earljr  winter  there  is  developed 
on  tne  mycelium  numerous  round  or  ovoid  bodies,  which,  as  they  increase 
in  size,  break  through  the  tissues  of  the  leaf,  appearing  on  the  surface  as 
minute  black  specks.  Some  of  these  bodies  are  the  spermogonia,  their 
interior  being  filled  with  spermatia.  The  spermatia  have  a  length  of  3  )u, 
and  are  about  three  times  as  long  as  broad.  They  are  produced  in  vast 
numbers,  and  doubtless  serve  some  important  office  in  the  economy  of  the 
fungus,  but  just  what  that  office  is  has  never  been  clearly  demonstrated.* 

*  A  fungus  named  Septoria  acieulosa,  often  found  associated  with  Sphserella  fragarix,  has 
been  thought  by  some  to  be  the  spermogonia  of  the  latter,  but  its  spores  are  often  two- 
celled,  and  they  germinate  without  difiBcuIty,  contrary  to  the  character  of  the  spermatia. 
Possibly  it  represents  the  pycnidial  stage  of  the  Sphasrella^  but  this  is  yery  doubtful. 
Septoria  fragariss  has  also  been  thought  by  some  to  be  the  spermogonial  stage  of  the  Sptix- 
rdUiy  but  there  is  no  longer  any  reason  for  supposing  this  to  be  the  case.  Another  fungus 
(Atcochyta  fragariK),  sometimes  found  associated  with  the  SpJissrelUij  has  been  regardea  as 
its  pycnidial  form,  but  from  our  observations  we  can  see  no  reason  for  accepting  this 
view,  although  we  naye  occasionally  found  this  fungus  on  leaves  destroyed  by  blight. 
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Perithecia.— By  far  the  larger  number  of  the  black  bodies  above  men- 
tioned are  perithecia.  They  are  last  to  come  to  maturity;  at  the  time  the 
spermatia  are  most  abundant  their  interior  is  filled  with  a  clear  mass  of 
cells.  They  are  usually  somewhat  larger  (90  pi  to  130  pi  in  diameter)  than 
the  spermogonia,  and  their  outer  walls  are  more  nearly  black  and  appar- 
ently thicker  or  firmer  in  texture.  They  are  usually  partially  imbedded 
in  the  ruptured  leaf  surface,  but  not  infrequently  they  appear  to  be  resting 
directly  upon  it  At  the  top  of  each  there  is  a  small  opening  or  ostiolum 
which  permits  the  contents  to  escape  at  maturity.  If  the  perithecia  be 
examined  during  the  latter  part  of  winter  or  early  spring  (they  are  almost 
always  found  abundantly  on  leaves  destroyed  by  blight  the  previous  year), 
the  interior  will  be  seen  to  be  filled  with  numerous  transparent  sacs  or  asd 
attached  to  a  thin  layer  of  light-colored  tissue  resting  on  the  bottom  wall. 
These  sacs  are  about  50  //  long  and  about  10  /i  in  diameter  above,  tapering 
below  to  a  narrow  base.  WitMn  them  are  formed  the  ascospores,  usually 
eight  in  number  in  each  sac,  which  are  true  reproductive  bodies,  designed, 
no  doubt,  to  preserve  the  life  of  the  fungus  in  special  cases,  but,  as  we  have 
already  seen,  they  are  not  essential  to  its  perpetuation  from  one  year  to 
another.  They  are  narrowly  ovoid  in  shape,  being  more  pointed  below, 
and  are  divided  into  two  cells  by  a  transverse  septum  near  the  middle.* 

Conidia-bearing  stalks  similar  to  those  we  have  already  described,  often 
grow  in  great  numbers  from  the  outer  wall  of  the  perithecium  around  the 
ostiolum,  and  like  developments  have  been  observed  by  us  arising  from 
similar  parts  of  the  spermogonia.  These  stalks  produce  conidia  in  every 
way  like  those  which  are  formed  in  the  early  stages  of  the  disease.  By 
placing  the  old  diseased  leaves,  upon  which  there  are  i)erithecia,  in  a  moist 
atmosphere  under  a  tumbler  or  bell  jar,  the  conidia-bearing  stalks  and 
conidia  will  grow  from  the  latter  in  the  greatest  profusion. 

From  our  studies  of  this  fungus  we  conclude  that  its  life  history  is  lim- 
ited to  the  developments  above  described:  First,  there  is  the  mycelium, 
which  endures  throughout  the  year;  second,  the  conidia,  produced  in  sum- 
mer on  short  stalks  arising  from  cushion-like  masses  of  mycelium  formed 
just  beneath  the  cuticle.  This  stage  appears  to  us  to  correspond  to  the 
pycnidial  stage  of  the  fungus  of  the  black-rot  of  grapes,  only,  in  this  in- 
stance, the  pycnidial  walls  are  not  developed,  consequently  the  basidia  and 
their  spores  are  exposed;  third,  the  spermogonia,  which  appear  late  in  the 
season;  and,  fourth,  the  perithecia,  with  their  asci  and  ascospores,  found 
in  early  spring  on  leaves  destroyed  by  the  blight  the  previous  year.  The 
spore-forms  are  the  summer  conidia,  the  conidia  which  are  produced  on 
stalks  that  grow  from  the  tops  of  the  spermogonia  and  perithecia,  the  sper- 
matia, and  the  ascospores. 

The  conidia  are  designed  for  the  rapid  propagation  of  the  fungus,  as 
shown  by  their  great  abundance  and  the  ease  with  which  they  germinate. 
The  ascospores,  securely  protected  by  the  walls  of  the  p»erithecium,  are 
doubtless  designed  to  perpetuate  the  fungus  under  conditions  fatal  to  the 
life  of  the  conidia. 

Treatment. 

A  knowledge  of  the  habits  of  the  fungus  of  strawberry-leaf  blight 
shows  us  that  the  treatment  of  the  disease  must  be  preventive.  The  fun- 
gus, when  once  inside  the  leaf,  can  only  be  destroyed  at  the  expense  of  the 
latter. 

We  can  mitigate  the  evil,  and  oftentimes  wholly  avoid  it,  by  pursuing 

♦These  ascospores  are  more  elongated  and  rather  more  pointed  at  the  narrow  end  than 
those  figured  by  Talasne,  bat  they  are  certainly  of  the  same  species. 
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special  systems  of  culture.  By  annually  renewing  the  settings  and  plant- 
ing only  in  deep  and  thoroughly  well  drained  soil,  loss  from  blight  will 
seldom  occur.  Some  have  escaped  the  ravages  of  the  disease  by  removing 
all  the  old  leaves  immediately  after  the  fruit  is  harvested  and  cultivating 
the  ground,  at  the  same  time  adding  some  quick  fertilizer.  The  easiest 
way  to  remove  the  leaves  is  to  mow  the  beds,  then  rake  the  leaves  together 
and  burn  them. 

A  simpler  line  of  treatment,  and  one  more  likely  to  secure  the  desired 
result,  is  the  application  to  the  plants  of  some  fungicide  which  will  destroy 
or  prevent  the  germination  of  the  conidia  falling  upon  the  leaves.  We 
have  seen  from  our  laboratory  experiments  that  these  conidia  will  not 
germinate  in  very  dilute  solutions  of  hyposulphite  of  soda  or  sulphate  of 
copper.  It  is  a  simple  matter  to  apply  similar  solutions  to  the  plants  in 
the  field,  where  it  is  only  reasonable  to  suppose  they  will  have  a  like  action 
on  the  reproductive  bodies  in  question. 

Prepare  the  solution  of  hyposulphite  of  soda  by  dissolving  one  pound  of 
the  hyposulphite  in  ten  gallons  of  water.  Apply  with  a  convenient  force 
pump  having  a  sprajdng  nozzle  of  fine  aperture. 

The  action  of  this  remedy  is  immediate,  hence  it  is  necessary  to  apply 
it  frequently  during  the  season. 

The  sulphate  of  copper  solution  with  carbonate  of  soda,  or  the  following 
solution  01  ammonia  calcarbonate  of  copper,  may  be  useful  in  treating  this 
disease:  In  one  quart  of  liquid  ammonia  dissolve  three  ounces  of  carbonate 
of  copper,  then  dilute  to  twenty  gallons. 

These  preparations  of  copper  salts  should  be  applied  in  the  same  manner 
as  the  hyposulphite  of  soda  solution.  They  adhere  very  strongly  to  the 
foliage,  and  as  the  copper  they  contain  dissolves  very  slowly  their  prevent- 
ive action  against  the  fungus  lasts  for  a  long  time. 

A  solution  of  sulphide  of  potassium  or  ** liver  of  sulphur"  has  been 
employed  in  combating  the  olight  of  the  strawberry  with  encouraging 
results.    Mr.  R.  E.  Buffiim,  of  the  University  of  Virginia,  writes: 

I  sprinkled  the  strawberry  plants  with  a  solation  made  by  dissolving  one  ounce  of  sul- 
phide potassium  in  eight  gallons  of  water,  repeating  the  operation  several  times  before 
the  berries  ripened.  This,!  think,  had  a  benencial  effect,  as  there  was  certainly  a  marked 
decrease  in  the  amount  of  blight. 

Prof.  J.  C.  Arthur  states  in  the  Sixth  Annual  Report  of  the  New  York 
Agricultural  Experiment  Station,  page  351,  that — 

A  part  of  a  bed  of  Sharpless  strawberries  was  sprayed  four  times  with  a  solution  of  sul- 
phide of  potassium  (one  naif  ounce  to  one  gallon  of  water)  with  the  object  of  holding  in 
check  the  spotting  of  the  leaves,  due  to  the  fungus  Ramularia  tulasneit  often  describea  as 
**  sun-burn.'^  The  object  sought  was  attained,  as  that  part  of  the  bed  took  on  a  more  vig- 
orous growth  and  showed  fewer  spotted  leaves  than  the  remainder.  In  fact,  the  difference 
between  the  spraved  and  unsprayed  portions  was  so  marked  that  it  seems  unsafe  to  ascribe 
it  wholly  to  the  fungicide,  it  being  better  to  content  one's  self  with  the  strong  indication 
that  the  sulphide  is  likely  to  prove  a  serviceable  preventive  of  this  disease,  and  to  leave 
the  question  of  its  fuU  efficiency  to  be  determined  oy  future  trials. 

As  the  value  of  whatever  remedy  may  be  employed  depends  entirely 
upon  its  power  to  prevent  the  germination  of  the  conidia  of  the  fungus,  the 
necessity  of  making  the  applications  early  is  obvious! 
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XXIX. 
BENEHCIAL  INSECTS. 


The  beneficial  insects  herein  described  are  among  those  best  known  in 
this  State,  and  may  be  classed  as  the  best  friends  of  the  fruit  grower,  as 
by  their  united  efforts  they  assist  most  materially  in  the  work  of  destroy- 
ing injurious  insects,  the  natural  fecundity  of  which  is  so  great  that  they 
could  not  otherwise  be  effectually  destroyed. 

INTRODUCTION  OF   PARASITES  AND  BENEFICIAL  INSECTS. 

The  idea  of  importing  parasites  and  beneficial  insects  into  this  State 
was  first  conceivea  by  this  Board.*  As  early  as  1881,  when  this  Board  was 
first  established,  the  propagation  and  importation  of  beneficial  insects  was 
considered,  an  account  of  which  may  be  seen  in  the  first  report  of  the 
Board  for  1881,  to  which  reference  has  often  been  made  by  our  President 
before  the  various  conventions  of  fruit  growers  held  throughout  the  State. 

From  time  to  time  we  have  memorialized  Congress  for  the  passage  of  a 
bill  to  enable  the  United  States  Department  of  Agriculture  to  send  an 
expert  to  foreign  countries,  to  search  for  and  import  into  this  State,  the 
parasites  and  beneficial  insects  there  found,  for  distribution  among  our 
orchardists,  a  brief  resum^  of  these  memorials  being  here  given: 

At  our  meeting  held  at  Riverside,  San  Bernardino  County,  April  12, 
1887,  the  following  resolution  was  adopted: 

Resolved.  That  a  memorial  to  Congress  be  prepared,  setting  forth  the  needs  of  this  coast 
in  the  matter  of  exterminating  insect  pests,  and  asking  that  an  adequate  appropriation 
be  made  to  be  used  by  the  Division  of  Entomology  in  the  Agricultural  Department  of  the 
United  States,  in  the  investi^tion  of  the  parasites  and  preaaceous  insects  of  the  cottony 
cushion  scale,  and  all  other  mjurious  scale  insects  in  their  native  country,  Australia,  and 
their  introduction  into  this  country. 

The  above  resolution  was  formulated  into  a  petition  and  was  transmitted 
to  the  United  States  Senate  and  House  of  Representatives,  copies  being 
mailed  to  each  Senator  and  Representative. 

In  accordance  with  our  wishes  as  expressed  in  said  resolution,  Hon.  C. 
N.  Felton,  of  San  Mateo,  introduced  a  resolution  authorizing  the  Commis- 
sioner of  Agriculture  to  at  once  delegate  an  agent  to  visit  Australia,  New 
Zealand,  and  other  countries,  in  search  of  parasites,  if  any  were  found 
preying  on  the  scale  insects  there.    This  resolution,  however,  failed  to  pass. 

At  our  meeting  held  at  Santa  Rosa,  November  11,  1887,  we  adopted  the 
following  resolutions: 

Resolvedf  That  the  Government  of  the  United  States  be  requested  to  appropriate  an 
adeauate  sum  of  money  to  be  used  by  the  Division  of  Entomology  of  the  United  States  for 
the  following  purposes : 

First—To  send  an  Entomologist  to  Australia,  New  Zealand,  and  adjacent  islands,  the 
native  countries  of  the  cottony  cushion  scale  (Icei-ya  purchan)^  and  of  the  red  orange  scale 
{Aspidiotus  aurantii),  to  search  for  and  study  the  habits  of  parasites  and  predaceous  ene- 
mies of  the  said  insects. 

"Ugh  public  attention  was  first  called  to  it  by  Mr.  Alexander  Craw,  of  Los  Angeles. 
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Second— To  collect  and  import  into  the  United  States,  propagate,  and  distribute  to 
infected  districts  such  natural  enemies  of  the  above  named  scale  bugs,  or  of  other  noxious 
insects,  as  it  may  seem  best  to  import,  with  a  view  to  the  relief  of  our  horticulturists. 

Resolved,  That  we  request  the  Secretary  of  the  State  Board  of  Horticulture  to  prepare  a 
brief  statement  as  to  the  importation  of  the  above  mentioned  scale  bugs  into  the  United 
States,  ravages  already  committed  by  them,  and  what  is  to  be  feared  Irom  them  in  the 
future  if  not  checked,  and  to  furnish  Senator  Hearst  with  copies  of  the  same  for  distribu- 
tion. 

In  accordance  with  said  resolution,  I  prepared  a  brief  statement  as  to 
the  importance  of  introducing  the  parasites  named,  together  with  a  brief 
statement  of  the  ravages  committed  by  the  scale  insects  which  were  origi- 
nally introduced  on  trees  imported  from  Australia  into  California. 

The  resolutions  were  also  formulated  into  a  petition  and  forwarded  to  the 
United  States  Senate  and  House  of  Representatives,  together  with  the 
statement  of  the  ravages  committed  by  scale  insects  in  our  State. 

At  our  meeting  held  at  Santa  Barbara,  April  10,  1888,  we  passed  the 
following  resolution: 

Whekeas,  There  are $20,000,000  invested  in  fruit  culture  in  this  State;  and,  whereas,  this 
may  indefinitely  increase  if  given  the  proper  conditions :  and,  whereas,  the  cottony  cushion 
scale  {Icerya  purchan)  threatens  the  very  existence  of  the  citrus  industry  in  this  State,  as 
well  as  numbers  of  the  other  fruit  trees ;  and,  whereas,  it  stands  to  reason,  that  there  are 
para.<^ites  for  these  different  scale  bugs,  in  the  places  of  their  nativity ;  therefore,  be  it 

Resolved,  by  the  fntit  growers  of  Calif omia  %n  Convention  assembled.  That  the  United 
States  Congress  be  petitioned  for  an -e  '  "'        '     ^ '       ^^      "'"         "    ^  "  ^" 

the  Department  of  Agriculture,  for  i 

where  the  baneful  insects  are  known  .       . 

natural  enemies,  the  parasites,  and  introduce  them  into  this  country ;  also,  that  the  De- 
partment of  Agriculture  be  enabled  to  make  actual  experiments  here  in  the  field  to,  if 
possible,  overcome  these  injurious  insects. 

This  resolution,  like  the  others,  was  formulated  in  the  form  of  a  petition, 
and  forwarded  to  the  United  States  Senate  and  House  of  Representatives. 

Our  Congressmen  tried  in  vain  to  secure  the  passage  of  a  bill  appointing 
a  Commission  to  go  to  Australia,  New  Zealand,  and  other  countries,  in 
search  of  parasites.  Fortunately  for  us  Congress  had  appropriated  a  large 
sum  of  money  to  enable  our  people  to  make  an  exhibition  during  the  Expo- 
sition at  Melbourne,  in  1888,  and  by  happy  chance,  the  Hon.  G.  L.  Rives, 
Assistant  Secretary  of  State  (United  States),  and  the  Chief  of  the  Com- 
mission, the  Hon.  Frank  McCoppin,  of  San  Francisco,  at  the  suggestion  of 
the  Hon.  J.  DeBarth  Shorb,  of  San  Gabriel,  were  kind  enough  to  set  aside 
a  sufficient  sum  to  defray  the  expenses  of  two  agents,  as  the  following 

official  correspondence  shows: 

Department  of  State,  ) 
Washington,  June  22, 1888.        j 
N.  J.  Colman,  Esq.,  Commissioner  of  Agriculture: 

Sir:  I  have  just  received  from  Mr.  McCoppin,  Commissioner  of  the  United  States  to  the 
Melbourne  Exhibition,  a  letter,  from  which!  quote  the  following:  '*  Lieutenant  Marix  has 
handed  me  a  memorandum  from  Mr.  C.  V.  Riley,  U.  8.  Entomologist,  with  reference  to  an 
insect  brought  hither  from  Australia,  which  is  very  destructive  of  the  fruit  and  shade 
trees  in  Southern  California.  My  attention  had  already  been  called  to  this  subject  by  Mr. 
DeBarth  Shorb,  of  Los  Angeles,  who  thinks  it  is  of  the  first  importance  that  the  enemies 
of  this  pest  should  be  introduced  into  this  State.  Therefore,  notwithstanding  the  limited 
means  at  my  fyour]  disposal  for  all  these  purposes,  I  am  in  favor  of  having  Mr.  Riley  and 
his  assistants  sent  to  Australia  at  the  expense  of  the  Commission  ($2,000),  provided  he  will 
come  as  an  aid  to  the  Commission,  to  the  end  that  his  report  shall  be  made  a  part  of  the 
final  report  of  the  Commissioner  to  the  Secretary  of  State.^' 
I  am,  sir,  your  obedient  servant, 

G.  L.  RIVES, 
Assistant  Secretary. 

18  « 
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U.  S.  Dkpartmiott  of  Agricdlturb,  Commissioweb'b  Office,  ) 
Washington,  D.  C,  June  23, 1888.        f 
G.  L.  RiVKS,  Esq,,  Assistant  Secretary  of  StaU: 

Sir:  I  have  your  favor  of  the  twenty-second  instant,  informing  me  of  the  receipt  by 
you  of  a  letter  by  Mr.  McCoppin,  Commissioner  of  the  United  States  to  the  Melbourne 
Exposition,  and  giving  me  the  contents  thereof.  There  can  be  no  question  as  to  the  im- 
portance 01  the  investigation  alluded  to,  and  I  know  of  nothing  to  prevent  my  complying, 
with  the  proviso  that  the  party  or  parties  I  may  send  to  do  this  work  will  go  as  an  aid  or 
as  aids  to  the  Commission,  and  rnaxe  a  report  which  shall  be  part  of  the  general  report  to 
the  Secretary  of  State.  I  will,  therefore,  take  steps  at  once  to  carry  out  the  investigation, 
and  I  take  it  that  the  accounts  should  all  be  made  to  the  State  Department,  as  of  other 
members  of  the  Commission,  and  that  the  report  is  to  be  transmitted  by  me  through  the 
President  of  the  Commission.  Please  inform  me  if  I  am  right  in  these  conclusions. 
I  have  the  honor  to  remain  yours  respectfully, 

NORMAN  J.  COLMAN, 
Commissioner. 

Department  of  State,  ) 
Washington,  June  26, 1888.        { 
Norman  J.  Colman,  Esq.^  Commissioner  oj  Agriculture: 

Sir:  I  have  to  acknowledge  the  receipt  of  your  letter  of  the  twenty-third  instant,  in 
which  you  state  that  you  will  at  once  take  steps  to  send  one  or  more  persons  as  assistants 
to  Mr.  McCoppin,  Commissioner  of  the  United  States  to  the  Melbourne  Exhibition,  and 
you  ask  whether  the  accounts  of  the  persons  so  sent  should  be  made  to  the  Dej^artment 
of  State,  and  whether  their  report  should  be  transmitted  by  you  through  the  Chief  Com- 
missioner. 

In  reply,  I  have  to  inform  vou  that  the  matter  of  employing  and  compensating  subor- 
dinate assistants  has  been  left  entirely  to  the  diseretion  of  Mr.  McCoppin,  subject,  of 
course,  to  the  eventual  control  of  the  Secretary  of  State.  In  the  present  instance,  the 
Department  approves  of  Mr.  McCoppin's  arrangement,  but  the  details  of  the  accounts  of 
the  persons  you  may  designate  to  be  assopiated  with  him  should  be  submitted  to  Mr.  Mc- 
Coppin, who  has  ample  funds  to  pay  them.  The  reports  in  regard  to  the  matters  with 
which  these  persons  may  be  specially  familiar,  should  be  also  submitted  to  Mr.  McCoppin 
direct,  by  whom  they  will  be  transmitted  to  this  Department  with  his  final  report 

In  brief,  the  gentlemen  whom  you  propose  to  send,  so  far  as  they  represent  the  United 
States  in  any  capacity  at  the  Melbourne  Exhibition,  will  be  entirely  under  the  direction 
and  control  of  Mr.  McCoppin,  who  will  audit  and  pay  their  accounts,  and  to  whom  they 
will  report. 

I  am,  sir,  your  obedient  servant, 

G.  L.  RIVES, 
Assistant  Secretary. 

Accordingly  Mr.  Albert  Keobele,  of  Alameda,  received  full  instructions, 
and  sailed  on  the  steamer  of  August  20, 1888,  for  Australia.  After  Mr. 
Keobele's  arrival  there  he  discovered  several  beneficial  insects  preying  on 
the  cottony  cushion  scale,  and  forwarded  to  this  State  several  internal  par- 
asites, which,  however,  did  not  increase  sufficiently  fast  enough  to  keep  the 
scale  insects  in  check.  After  the  receipt  of  several  shipments,  the  little 
Vedalia  arrived  and  was  placed  on  trees  in  Los  Angeles  under  cover,  so 
that  they  should  not  escape  until  their  merits  were  fully  known.  Very 
soon  thereafter  they  began  destroying  the  scale  insects  with  such  rapidity 
that  all  eyes  turned  to  this  most  wonderful  predaceous  beetle.  From  these 
trees,  under  cover  of  cheese  cloth,  it  was  evident  that  many  had  made 
their  escape,  as  they  were  found  on  other  trees  and  adjacent  orchards. 
The  trees  being  covered  it  was  almost  impossible  for  the  beetles  to  escax)e, 
but  the  young  larva,  as  it  crawled  about,  would  pass  through  openings 
between  threads  in  the  cloth,  and  would  pupate  on  the  outside,  and  then 
emerge  into  a  beetle.  So  fast  did  they  propagate  that  in  a  very  short  time 
many  more  of  the  insects  could  be  found  on  the  outside  than  on  the  trees 
upon  which  it  had  been  intended  to  keep  them  confined.  In  April  last  the 
grounds  of  Mr.  J.  W.  Wolfskill,  in  Los  Angeles,  upon  whose  trees  they  had 
been  colonized,  were  visited.  It  was  astonishing  how  quick  they  were  in 
their  movements,  and  with  what  rapidity  they  devourea  the  scale.  They 
had  been  on  the  place  not  quite  a  month,  yet  many  branches  could  then 
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be  seen  entirely  cleared  of  the  scale.  As  soon  as  their  value  became 
known,  persons  came  from  far  and  near  to  see  if  they  could  secure  a  few 
specimens  to  place  in  their  orchards.  At  the  time  of  this  visit,  April  21, 
1889,  very  few  of  the  Vedalias  could  be  seen. 

A  colony  was  also  placed  on  a  tree  under  a  wire  gauze  tent  at  San  Mateo. 
So  great  was  their  increase  that  in  a  few  weeks  a  great  many  colonies  were 
placed  in  different  orchards  throughout  the  State. 

Previous  to  this  visit  the  orange  groves  of  San  Gabriel  and  Los  Angeles 
were  in  a  very  unhealthy  condition;  many  of  the  trees  were  actually  dying. 
Several  of  the  growers  whom  I  saw  appeared  gloomy  and  were  at  a  loss  to 
know  what  to  do,  and  I  was,  indeed,  sorry  that  I  could  not  give  them  any 
advice  that  would  ease  their  minds,  excepting  "  to  trust  to  luck,  and  hope 
for  a  change,"  but  of  what  I  could  not  tell.  Within  a  month  after  my  visit 
very  encouraging  reports  came  from  most  every  person  whose  good  fortune 
it  had  been  to  introduce  the  Vedalia  into  their  orchards.  Soon  the  news 
spread,  and  so  did  the  Vedalia.  Orchards  that  had  been  rendered  com- 
paratively worthless  through  the  ravages  of  the  cottony  cushion  scale  were 
restored  to  their  former  condition,  and  to-day  we  can  make  known  to  the 
world  that  our  orchards  are  again  practically  free  from  the  ravages  of  this 
dreadful  pest.  Orchardists  who  had  given  up  all  hopes  of  saving  their 
orchards  are  now  jubilant  over  this  "  God-send,"  and  are  now  preparing  to 
plant  more  trees.    The  cottony  cushi&n  scale  is  no  longer  a  pest  in  California, 

Unfortunately  for  us,  however,  other  scale  insects  attack  our  trees.  At 
our  meeting  held  at  National  City,  April  19,  1889,  the  following  resolution 
was  unanimously  adopted: 

Resolved^  That  we  petition  the  honorable  Secretary  of  Agriculture  at  Washington  to 
send  a  special  agent  to  Australia,  whose  knowledge  and  experience  shall  fully  qualify 
him  to  collect  and  export  into  this  country  such  parasites  as  are  there  found  to  bie 
destructive  to  the  various  scale  insects  which  have  been  imported  here  and  are  now  dis- 
astrous to  our  fruit  interests. 

The  Secretary  of  Agriculture,  in  acknowledging  the  receipt  of  our  peti- 
tion, said: 

Your  petition  is  timely,  and  I  abundantly  realize  the  importance  of  the  action  which  yon 
suggest  During  the  winter  of  1888-9  strong  efforts  were  made  by  this  Department  to 
secure  the  removal  of  the  restricting  clause  concernin^^  foreign  travel,  with  the  idea  that 
should  Mr.  Keobele's  results  warrant  further  importation  of  parasites,  we  would  desire  to 
send  him  or  another  agent  again  during  1889:  in  fact,  to  take  just  the  action  which  you 
have  f|etitioned  us  to  undertalce.  This  enbrt  was  apparently  successful,  and  as  the  Ento- 
mologist understood  the  appropriation  clause,  passea  Congress  in  this  modifled  form.  On 
my  assumption  to  my  present  office,  in  discussmg  this  matter  with  the  acting  Entomolo- 
gist, I  was  put  in  possession  of  these  facts,  but  was  surprised  to  find,  upon  examination 
of  the  appropriation  bill,  that  in  some  way  which  I  cannot  at  this  time  explain,  the  restrict- 
ing clause  had  been  again  inserted  after  It  had  been  considered  certain  that  it  would  be 
removed.  The  result  is  that  the  Department  now  finds  itself  in  the  same  condition  in  which 
it  was  the  past  year,  and  the  onlv  hope  of  Government  help  in  this  matter  will  rest  in 
securing  independent  legislation  the  coming  winter.  The  Department  will  urge  either  the 
passage  of  an  independent  resolution  or  the  addition  of  a  clause  to  the  appropriation  bill, 
which  will  set  aside  enough  funds  for  this  purpose,  and  we  hope  for  your  earnest  coOpera^ 
tion  in  this  direction. 

Your  Board  should  pass  further  resolutions  and  place  them  in  the  possession  of  the 
Senators  and  members  of  Congress  from  your  State,  urging  such  legislation,  and  in  this 
way  some  action  may  possibly  oe  brought  about. 

At  the  meeting  of  the  Board ,  June  30, 1889,  the  sending  of  an  expert  ento- 
mologist to  Australia,  New  Zealand,  and  other  foreign  countries,  to  search 
for  and,  if  possible,  introduce  into  this  State  the  parasites,  if  any  could  be 
found,  that  prey  upon  scale  insects  of  the  various  kinds,  was  duly  consid- 
ered, and  the  following  resolution  was  unanimously  adopted: 


264  REPORT  OP   STATE   BOARD  OF   HORTICULTURE. 

Re$olvedj  That  a  special  agent  be  sent  to  Aastralia  and  New  Zealand,  and  to  there  collect 
such  parasites  that  prey  upon  scale  and  other  insects  injurioas  to  frait  and  fruit  trees; 
provided^  that  said  agent  shall  not  import  into  this  State  any  such  parasites  that  are  injuri- 
ous to  fruit,  fruit  trees,  and  vegetation,  but  only  those  that  prey  upon  any  such  scale  and 
other  insects. 

The  selection  of  an  agent  and  all  arrangements  were  left  with  the  Exec- 
utive Committee  of  the  Board,  with  authority  to  act.  The  committee 
desiring  to  make  no  mistake,  and  as  doubts  were  entertained  as  to  the 
authority  to  send  an  employe  of  the  Board  outside  of  the  State,  this  matter 
was  referred  to  the  Attorney-General.  He  replied  that  we  had  no  authority 
to  send  an  entomological  expert  to  Australia  or  New  Zealand,  as  the  law 
is  only  with  reference  to  our  power  and  duties  as  defined. 

While  we  have  conquered  the  cottony  cushion  scale  by  the  introducti6n 
of  the  Vedalia  cardinalia,  we  feel  that  there  exists  in  their  native  countries 
parasites  that  keep  in  check  all  the  other  scale  insects. 

Mr.  Keobele  reported  that  he  could  find  only  a  few  cottony  cushion  scales 
in  Australia;  they  could  only  be  found  in  gardens  and  sheltered  places, 
the  reason  being  that  the  parasites  had  destroyed  them  on  the  trees  where 
they  had  been.  It  has  only  been  a  few  years  since  Australia  suflfered  as 
much  or  even  more  from  the  ravages  of  the  cottony  cushion  scale  than  has 
our  own  State. 

In  accordance  with  the  suggestions  in  the  letter  of  the  Secretary  of  Agri- 
culture, at  the  meeting  held  at  Fresno,  November  8,  1889,  the  following 
memorial  was  ordered  to  be  forwarded  to  the  Senate  and  House  of  Repre- 
sentatives: 

Your  memorialists,  the  fruit  growers  of  the  State  of  California,  in  their  annual  Conven- 
tion assembled  at  Fresno,  California,  this  eighth  day  of  November,  1889,  most  respectfully 
represent: 

That  the  climate  and  soil  of  this  State  are  adapted  to  the  growth  and  preparation  of 
fruits  of  good  quality  and  in  quantities  sufficient,  eventually,  to  supply  the  demand  for 
such  products  in  the  United  States,  especially  prunes,  raisins,  figs,  olives,  and  olive  oil. 

That  the  success  of  this  enterprise  is  of  the  greatest  importance  to  the  State  and  nation. 

That  the  spread  of  scale  insects  imported  from  foreign  countries,  in  California,  threatens 
the  continued  successful  cultivation  of  fruit  trees  subject  to  their  ravages. 

That  parasites  have  been  found  in  foreign  countries,  especially  in  Australia,  that  live 
upon  and  destroy  the  scale. 

Your  memorialists,  therefore,  respectfully  and  earnestly  request  an  appropriation  that 
will  enable  the  Department  of  Agriculture  to  import  to  this  country  parasites  for  scale 
insects. 

It  is  to  be  hoped  that  action  on  the  above  memorial  will  not  be  delayed. 
The  beneficial  effect  of  the  Vedalia  cardinalis,  now  so  well  known,  may, 
perhaps,  aid  in  the  passage  of  the  proper  bill,  to  enable  the  Department  of 
Agriculture  to  send  one  or  more  agents  abroad  in  search  of  parasites  and 
beneficial  insects. 

ACKNOWLEDGMENT  OF  MEMORIAL. 

The  following  letters  from  Representatives  Clunie  and  Morrow,  and  Sen- 
ators Hearst  and  Stanford,  are  self-explanatory;  others  in  relation  to 
former  memorials  can  be  seen  in  Biennial  Report  for  1888-9,  pages  282-3: 

United  Status  Senate,  ) 
Washington,  D.  C,  December  12, 1889.        ( 

B.  M.  Lklono,  Esq.y  Secretary  State  Board  of  fforticulturet  220  Sutter  St.^  San  Francisco,  (JaL: 

Dear  Sib:  I  am  in  receipt  of  your  letter  of  the  third  instant,  Inclosing  memorial  from 
fruit  growers  of  California,  relative  to  an  appropriation  for  the  importation  of  parasites 
for  the  destruction  of  scale,  and  in  reply  beg  to  state  that  I  will  give  the  matter  careful 
consideration. 

Yours  very  truly, 

GEORGE  HEARST. 
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Wabhihgton,  D.  C,  December  14, 1889. 

B.  M.  Lelong,  Secretary  State  Board  of  Horticulture^  iiO  Sutter  St.^  San  Francisco^  CaL: 

Dear  Sib:  Your  letter  of  November  ei|[hth  to  Senator  Stanford,  in  relation  to  memorial 
of  Fruit  Growers  Convention  of  Califorma,  has  been  received.    In  repl]^,  I  am  directed  to 
inform  you  that  it  has  been  carefully  considered  and  will  be  presented  in  the  Senate. 
Yours  respectfully, 

JOHN  B.  McCarthy, 

Private  Secretary. 

House  of  Represektatives,  Q.  S.,  ) 
Washington,  D.  C,  December  9, 1889.        / 

B.  M.  Lelong,  Secretary  Board  of  ffortieuUnre,f  San  Francisco^  Cah: 

Dear  Sir:  Your  letter  received.  I  note  what  you  say  in  relation  to  the  spread  of  scale 
insects,  and  believe  it  to  be  the  duty  of  the  Government  to  make  an  appropriation  that 
will  enable  the  Department  of  Agriculture  to  take  steps  to  rid  the  country  of  scale  insects. 
An^rthing  that  I  can  do  to  secure  an  appropriation  to  rid  the  country  of  this  blight  and 
to  give  the  fruit  growers  of  the  State  of  California  that  to  which  they  are  justly  entitled, 
will  receive  my  earnest  efforts.  Should  any  legislation  come  up  during  this  session  of 
Congress  that  affects  the  great  interests  committed  to  your  care,  do  not  hesitate  to  inform 
me  of  your  wishes  on  the  subject. 
Yours  truly, 

THOS.  J.  CLUNIE. 

Washington,  D«  C,  December  14, 1889. 

B.  M.  Lelong,  Secretary  State  Board  of  Horticulture,  HO  Sutter  St,,  San  Francisco,  Qxl.: 

My  Dear  Sir:  I  am  in  receipt  of  your  letter  of  the  third  instant,  inclosing  copy  of 
memorial  from  the  fruit  growers  of  California  in  relation  to  the  scale  insects  from  foreign 
countries.    I  will  have  the  memorial  referred  to  the  Committee  on  Agriculture,  in  behalf 
of  the  appropriation  you  request 
Very  truly. yours, 

WM.  W.  MORROW. 

THE  LADYBUGS   (cOCCINELLIDJE). 

This  family  merits  the  principal  credit  of  limiting  the  increase  of  other 
insects,  its  fondness  for  plant  lice  being  well  known.  The  rounded  or 
hemispherical  form  of  these  insects,  commonly  known  by  the  name  of 
"  ladybirds,"  and  their  dotted  coloration,  render  them  one  of  the  most 
easily  recognized  of  all  the  families  of  Coleoptera.  Their  three-jointed 
tarsi  and  the  broad  hatchet-shaped  terminal  joint  of  the  maxillary  palpi 
are  their  most  distinctive  organic  characters.  The  tarsal  joints  are  always 
dilated  and  cushioned  beneath,  and  the  second  joint  is  deeply  bilobed. 
These  insects  seem  to  be  specially  appropriated  to  keeping  in  check  the  exten- 
sive families  of  plant  lice,  both  the  leaf  lice  (Aphides)  and  the  bark  lice 
(Coccides),  upon  which  they  feed  voraciously  in  both  the  imago  and  the 
larva  states,  and  they  are  also  known  to  devour  the  eggs  of  other  insects. 
The  larvae  are  oblong,  blackish  erubs,  and  are  usually  thickly  beset  with 
spines,  which  are  also  furnishea  with  smaller  spines  or  prickles,  giving 
them,  when  magnified,  a  formidable  appearance.  These,  as  in  the  case 
with  other  larvae,  are  much  more  voracious  than  the  perfect  insects. — Dr. 
L.  B. 

The  ladybird,  or  bug,  feeds  mostly  on  insect  life,  and  only  in  exceptional 
cases  have  any  of  the  beetles  ever  been  found  feeding  on  ripe  fruit,  and 
never  on  vegetation.  The  Diabroticas  (squash  and  cucumber  beetles), 
however,  have  often  been  confounded  with  the  Coccinella. 
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EXPLANATION  OF  PLATES. 


Plate  I.    The  Olive. 

Figure  1.  Picholine — Showing  the  natural  size  and  character  of  the  leaf, 
pit,  and  fruit. 

Figure  2.  Redding  Picholine  (Cal.) — Showing  the  character  of  the  fruit 
and  leaf;  natural  size. 

•   •       Plate  II.    The  Olive. 

Figure  3.  Columella — Showing  color  of  fruit  when  "ripe*,  two  thirds  natu- 
ral size. 

Figure  4.  Uvaria — Showing  bearing  character  of  the  tree,  color  of  the 
fruit,  etc.;  two  thirds  natural  size. 

Plate  III.    The  Fig. 

Figure  5.  Longitudinal  section  of  the  fig  ( White  Adriatic,  CoZ.),  showing 
the  fruits  inclosed  by  the  fleshy  conceptacle. 

Figure  6.  The  leaf  of  White  Adriatic  (Cal). 

Figure  7.  Section  of  one-year  old  bearing  wood,  showing  the  size  and 
shape  of  the  pith;  natural  size. 

Figure  8.   White  Adriatic  {Cal.)  fig;  two  thirds  natural  size. 

Figure  9.  Second  crop  fruit,  snowing  rate  of  development,  as  the  first 
crop  matures. 

Plate  IV.    Beneficial  Insects.^ 

Figure  10.  Veddlia  cardinalis  (Australian  Ladybird) ;  enlarged. 

Figure  11.  Vedalia  cardinalis;  natural  size. 

Figure  12.  Pupae  of  Vedalia  cardin/dis  on  an  orange  leaf;  natural  size. 

Figure  13.  Larvae  of  Vedalia  cardinalis;  enlarged. 

Figure  14.  Branch  infested  with  Icerya  purchasi;  natural  size. 

Figure  15.  Larvae  of  Vedalia  cardinalis  at  work. 

Figure  16.  Larvae  of  Vedalia  cardinalis;  natural  size. 
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AUSTRALIAN  LADYBIRD. 

Vedalia  cardinalis^  Mulsani 
{Piute  IV,) 

The  introduction  of  the  Australian  ladybug  {Vedalia  cardinalis)  has 
proved  of  untold  value  to  the  horticultural  interests  of  this  State,  and 
especially  to  citrus  culture. 

Several  years  ago  the  cottony  cushion  scale  {Icerya  purchasi)  was  intro- 
duced into  this  State  on  trees  imported  from  Australia.  Since  that  time 
everything  that  could  be  done  was  done  to  exterminate  it.  All  eflforts 
failed,  until  the  introduction  of  this  little  beetle,  the  Vedalia  cardinalis. 

So  great  were  the  ravages  of  the  cottony  cushion  scale,  on  citrus  trees 
especially,  that  in  many  districts  the  growing  of  the  orange  and  the  lemon 
was  about  given  up,  and,  as  Mr.  Kercheval  adds: 

More  deadly  than  the  hordes  of  Goths  and  Huns  that  came  to  plow  Rome  and  harrow 
Italy,  came  the  countless  leu^ons  of  Icerya,  and  shriveled  foliage  and  bare  and  blasted 
boughs  everywhere  told  of  their  resistless  and  ruthless  march.  No  watchfulness  or  vigi- 
lance could  guard  aeainst  their  attacks  or  turn  them  from  their  victorious  course.  Then, 
in  the  deep  night  of  our  despair  came  a  miracle  and  relief.  As  silent  and  noiseless  as 
came  the  angel  of  death  to  smite  the  Assyrians  beleaguering  God's  chosen  people,  so  came 
the  Vedalia  to  our  aid,  and  like  Sennacherib's  countless  hosts,  the  cottony  cushion  legions 
almost  in  a  night  melted  away  and  were  no  more.  What  a  vast  army  of  men  and  miUions 
of  dollars  could  not  have  performed  in  years,  a  mere  handful  of  Australian  ladybugs  has 
virtually  accomplished  in  a  few  weeks,  and  even  to  us  who  have  watched  their  work  most 
closely,  it  seems  utterly  incomprehensible,  and  almost  beyond  belief. 

The  original  importations  were  colonized  on  trees  in  Los  Angeles,  the 
trees  being  previously  inclosed  with  cheese  cloth.  A  few  months  after 
their  arrival  m  Los  Angeles  many  more  of  the  Vedalias  were  seen  on  adja- 
cent trees  than  on  those  under  cover.  The  larvae  had  escaped  through  the 
cheese  cloth  and  pupated  outside.  At  the  time  of  my  visit  to  Los  Angeles, 
last  April  (1889),  the  beetles  and  larv»  could  be  found  on  trees  some  dis- 
tance from  where  it  was  originally  intended  to  keep  them  under  cover. 
The  Vedalia  increased  with  such  rapidity  that  in  a  very  short  time  many 
colonies  were  distributed  throughout  the  State.  Two  colonies  were  placed 
on  trees  at  San  Gabriel;  these  were  placed  directly  on  the  trees  without 
cover.  During  my  visit  there,  Mr.  Chapman  was  able  to  show  me  only  a 
few  in  the  pupa  state,  and  only  one  beetle  was  seen,  although  many  larvae 
could  be  seen  actively  at  work. 

So  rapid  was  the  increase  and  self-distribution  of  the  Vedalia  that  in 
many  instances  parties  carrying  infested  branches  on  which  to  transport 
the  ladybird  found,  on  examination,  that  they  were  '^carrying  coals  to  New- 
castle," as  the  branches  were  full  of  Vedalias. 

Mr.  J.  W.  Wolfskin,  of  Los  Angeles,  upon  whose  trees  they  were  first  col- 
onized, attended  personally  to  the  distribution  of  colonies  to  all  who  applied 
for  them,  and  during  one  month  distributed  several  thousand.  Professor 
D.  W.  Coquillett.  Special  Agent  United  States  Department  of  Agriculture, 
to  whom  tne  Vedalias  were  originally  sent,  and  Mr.  Alexander  Craw  (Mr. 
Wolfskin's  foreman)  also  devoted  much  of  their  time  to  the  distribution  of 
many  hundred  colonies  of  the  Vedalia.  In  San  Gabriel,  Colonel  J.  R.  Dob- 
bins distributed  several  hundred  colonies  from  those  on  his  place.  By  the 
first  of  August  the  Vedalia  had  almost  exterminated  the  Icerya  on  this 
place,  and  as  no  more  food  existed  on  the  trees,  the  larvae  descended,  and 
thousands  of  them  were  seen  crawling  on  the  ground  under  the  trees. 
Persons  wishing  colonies  came  to  this  place  from  many  adjacent  districts 
infested  with  cottony  cushion  scales. 
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The  method  used  in  gathering  them  consisted  in  taking  to  the  orchard 
branches  of  trees  infested  with  cottony  cushion  scales,  and  placing  them 
on  the  ground  under  the  trees;  in  a  few  moments  the  larvae  oi  the  Vedalia 
would  crawl  on  them;  the  branches  were  then  lifted  carefully  and  placed 
in  boxes  and  carried  in  wagons  to  infested  orchards.  The  limbs  were  then 
placed  in  the  infested  trees,  and  the  larv®  allowed  full  freedom  of  the 
place.  During  my  visit  to  San  Gabriel,  in  September,  1889, 1  was  unable 
to  see  a  single  living  cottony  cashion  scale.  Does  not  this  seem  truly  won- 
derful? 

The  orchards  visited  showed  a  remarkable  improvement.  In  those 
orchards  many  trees  which  had  been  badly  infested  previous  to  the  intro- 
duction of  the  Vedalia,  had  ceased  growing,  and  had  also  ceased  fruiting; 
they  had  hardly  made  any  growth  during  the  past  and  present  years;  but 
those  trees,  I  am  happy  to  say,  I  found  to  be  making  a  healthy  growth.  Some 
had  made  a  growth  of  fully  two  feet,  and  in  a  short  time  all  will  have 
entirely  recovered  their  vigor.  A  youn^  orchard  had  made  wonderful 
growth,  and,  save  the  dead  scales  that  still  hung  on  the  trees,  no  trace  of 
the  ravages  of  the  Icerya  remained,  and  the  same  may  be  said  of  trees  in 
adjacent  orchards. 

It  will,  of  course,  take  a  little  time  for  the  trees  to  entirely  recover  their 
vigor,  but  next  year  many  of  those  once  so  badly  infested  will  produce  a 
good,  medium  crop,  for  the  growth  made  this  year  is  full  of  fruit  buds.  In 
another  year  these  trees  will  produce  a  large  crop,  and  of  the  very  finest 
fruit,  for  the  cottony  cushion  scale  is  no  longer  a  pest  in  California, 

The  colony  of  Vedalias  which  I  establisned  at  San  Mateo  did  not  increase 
as  rapidly  as  those  had  at  Los  Angeles  and  San  Gabriel,  probably  owing 
to  the  cool  weather  when  they  were  placed  there.  During  the  month  of 
May,  however,  I  took  from  those  trees  several  hundred  beetles,  and  dis- 
tributed them  throughout  the  districts  in  the  northern  part  of  the  State 
where  the  cottony  cushion  scale  existed. 

A  colony  was  sent  to  Sacramento  on  May  24, 1889,  and  as  the  weather 
was  quite  warm  they  increased  very  rapidly,  and  were  soon  to  be  found  on 
almost  every  tree  and  shrub  infested  with  the  cottonjr  cushion  scale. 

Mr.  Flynn,  the  ofl5cer  I  left  in  charge  of  them,  distributed  from  those 
trees  three  hundred  and  seventy-seven  colonies  throughout  Sacramento 
County.  So  rapidly  did  they  increase  at  Sacramento  that  in  October,  1889, 
Mr.  Flynn  reported  that  he  was  able  to  find  but  very  few  living  cottony 
cushion  scales. 

The  work  of  the  Vedalia  at  this  place  has  been  thorough.  The  cottony 
cushion  scale  had  infested  all  the  citrus  trees  there,  also  the  evergreens 
and  shrubbery  in  the  gardens.  The  large  elm  and  poplar  trees  on  the 
waysides  had  also  been  infested.  Some  of  these  trees  are  beautiful  orna- 
ments, being  over  forty  feet  high,  but  there  seemed  to  be  no  other  means 
of  treating  them  than  by  cutting  them  down.  There  is  now,  however, 
no  need  of  destrojring  such  fine  and  valuable  trees,  for  the  Vedalia,  after 
being  placed  there,  reached  everv  part  of  the  limbs  and  destroyed  its  prey. 

At  San  Mateo  and  Menlo  Park  the  loss  sustained  by  the  ravages  oi  the 
cottony  cushion  scale  was  also  great.  During  the  past  few  years  many 
valuable  trees  were  cut  down.  In  one  place  the  California  laurel  trees 
became  infested.  These  trees  are  very  large,  being  over  forty  feet  in  height, 
and  the  trunks  of  many  measure  over  sixteen  feet  in  circumference. 
*'  What  is  to  be  done?"  was  the  question  that  agitated  the  minds  of  those 
interested,  and,  as  Commissioner  Kimball  said  when  visiting  the  place, 
*^  It  seems  almost  impossible  to  eradicate  the  scales  on  such  trees,"  but 
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since  then  the  Vedalia  has  been  distributed,  and  every  vestige  of  scale 
destroyed. 

Besides  those  mentioned  above,  I  have  distributed  many  colonies  of  the 
Vedalia  in  Santa  Clara,  Santa  Cruz,  Sonoma,  Napa,  Marin,  El  Dorado, 
San  Joaauin,  and  Tulare  Counties,  and,  in  fact,  have  placed  them  wherever 
I  learned  that  the  cottony  cushion  scale  still  existed. 

The  Vedalia  am,  Epicure. 

Several  experiments  have  been  tried  during  the  past  summer  for  the 
purpose  of  ascertaining  their  feeding  habits.  So  far  as  known,  they  feed 
only  upon  the  cottony  cushion  scale.  A  colony  was  placed  on  a  tree  badly 
infested  with  the  brown  apricot  scale.  The  beetles  were  seen  alive  two  or 
three  weeks  after  they  were  placed  on  the  tree,  but  soon  after  this  they 
disappeared.  No  larvae  were  found  on  the  trees.  The  beetles  evidently 
did  not  lay  any  eggs  on  the  tree.  This  conforms  with  what  I  saw  at  San 
Gabriel.  The  beetles  were  seen  in  great  numbers  on  non-infested  trees, 
running  up  and  down  the  limbs  in  search  of  the  Icerya,  but  nowhere  on  the 
trees  were  eggs  of  the  Vedalia  to  be  seen.  A  few  of  the  beetles  were  cap- 
tured and  placed  in  a  box  containing  branches  infested  with  cottony 
cushion  scales,  and  immediately  upon  entering  the  box  they  began  to  lay 
eggs  upon  the  infested  branches;  and  in  no  case  could  a  single  egg  be 
found  laid  at  any  great  distance  from  the  scales.  In  almost  every  instance 
the  eggs  were  deposited  directly  under,  on,  or  near  the  scales,  and  the 
young,  as  they  hatched,  began  at  once  to  feed  upon  the  scales.  Another 
lot  was  placed  upon  a  tree  infested  with  woolly  aphis.  The  result  was 
reported  to  be  the  same,  as  the  Vedalias  would  not  feed  on  them.  A  colony 
was  also  placed  upon  a  tree  infested  with  plum  aphis,  with  the  same  result. 
Dr.  Kimball,  of  Ilaywards,  however,  reports  that  a  colony  he  placed  on 
orange  trees  infested  with  the  soft  orange  scale  fed  upon  them.  At  the 
time  he  placed  them  on  the  trees,  the  scales  were  young  and  soft;  there- 
fore, the  experiment  is  worth  further  trial;  but  so  far  they  cannot  be  induced 
to  feed  upon  any  other  injurious  insect  than  the  cottony  cushion  scale. 
The  most  singular  thing,  however,  is  that,  while  they  refuse  to  feed  on  other 
insects,  they  devour  each  other;  the  larger  eat  up  the  smaller  ones. 

DeBcription, 

Professor  D.  W.  Coquillett,  Special  Agent  United  States  Department  of 
Agriculture,  has  described  the  Vedalia  cardinalis,  and  gives  a  general 
account  of  its  habits  in  Volume  II,  page  70,  1889,  of  a  periodical  bulletin 
of  the  Division  of  Entomology,  called  "Insect  Life;"  this  article  is  here- 
with appended: 

Early  Stages. 

Egg.— Elongate-oyate,  or  rarely  elongate-ellipsoidal,  its  width  never  more  than  one  half 
its  length;  very  roagh.  or  scabrous;  deep  orange  red;  length,  .02  of  an  inch. 

Larva.— Figures  13, 15,  and  16,  Plate  iV  {^First  /8f^aa«)— Dark  orange  red ;  first  segment 
with  two  small  black  warts  placed  subdorsally,  and  with  two  long  whitish  bristles  on 
each  side ;  segments  two  to  eleven  each,  with  three  dark  brown  warts  each  side— those  on 
segments  two  and  three  situated  in  the  subdorsal,  supra-stigmatal,  and  stigmatal  regions, 
while  those  on  the  remaining  segments  are  situated  in  the  dorsal,  supra-sti^matal,  and 
stigmatal  regions ;  each  of  those  in  the  stigmatal  re^on  bears  two  long  whitish  bristles, 
while  each  of  the  others  bears  a  single  shorter  whitish  bristle,  those  on  the  eleventh  seg- 
ment the  longest ;  head  about  five  sixths  as  wide  as  the  first  segment  and  slightly  darker, 
its  sides  blackish;  six  thoracic  legs  orange  red,  the  tibiae  darker;  last  segment  fumifihed 
with  a  retractile  proleg. 

Second  Stage.— ^ame  as  in  the  first,  with  these  exceptions :  Head  about  three  fifths  as 
wide  as  the  nrst  segment;  this  segment  bears  two  additional  bristles  near  each  corner, 
and  two  others  in  front  of  the  middle;  second  and  third  segments,  each  with  an  additional 
but  much  smaller  wart  in  front  of  those  in  the  stigmatal  region,  each  bearing  a  single 
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short  br|stle ;  bristles,  except  those  in  the  stigmatal  region,  black,  the  warts  in  this  region 
reddish,  and  larger  than  the  others. 

Third  8t<ige.—Ssime  as  in  the  second,  except  that  the  head  is  proportionately  narrower, 
being  only  about  one  half  as  wide  as  the  iirst  segment. 

Fourth  Stage.— S&me  as  in  the  third,  except  that  the  warts  in  the  subdorsal  and  snpra- 
stigmatal  region  on  either  side  of  the  third,  and  usually  of  the  segment,  are  connectea  bv 
a  black  spot,  and  the  body  finally  becomes  covered  oyer  with  a  light  gray  powder;  lengtn 
when  fully  grown,  .23  of  an  inch. 

Pupa.— Figure  12,  Plate  IV.— Partially  inclosed  in  the  old  larval  skin,  which  is  of  a  whitish 
color,  marked  with  black  dots,  which  indicate  the  position  of  the  warts  on  the  larva  as 
described  above ;  this  skin  is  rent  from  near  the  front  edge  of  the  first  segment  to  the  mid- 
dle of  the  eighth;  the  exposed  part  is  mottled  lieht  and  brownish  red,  the  first  segment 
marked  with  two  dorsal  black  dots,  or  the  entire  dorsum  of  this  segment,  and  also  tnat  of 
the  second  and  third  segment,  black;  abdomen  with  a  polished  black  interrupted  dorsal 
line;  length,  .16  of  an  inch. 

The  following  table  exhibits  the  length  of  time  passed  by  these  ladybirds  in  their  dif- 
ferent stages : 


Egg  Laid. 

Egg  Hatched. 

First  Molt. 

Second  Molt. 

Third  Molt 

Pupated. 

Beetle  laraed. 

April  20. 

Apr.  26. 

May   3. 

May   5. 

(?) 

May  14. 

May  21. 

April  23. 

Apr.  29. 

May   3. 

May   7. 

May  15. 

May  19. 

May2& 

Apr.  27. 
May   6. 

May   3. 

May   5. 

May  11. 

May  19. 

May  26. 

May  11. 

May  14. 

May  19. 

May  29. 

June  5. 

May  11. 

May  13. 

May  17. 

May  23. 

May  3L 

May   9. 

May  12. 

May  20. 

May  2a 

May  17. 

May  22. 
May  10. 
May  11. 
May  12. 

May  3L 
May  17. 
May  19. 
May  19. 
Apr.  25. 
Dec.    5. 

June  5. 
May  25. 
May  27. 
May  27. 
May   4. 
Dec.  18. 

Averages.— £^fir,  six  days.  Larva,  nearly  twenty-two  days  (i.  «.,  first  stage^  five  and 
a  half  days;  second  stage,  two  and  three  fifths  days;  third  stage,  five  and  one  sixth  days; 
fourth  stage,  seven  and  five  ninths  days).  Pupa^  seven  and  three  fourths  days.  Egg  to 
beetle,  a  little  over  thirty-five  days. 

Three  of  the  beetles  which  issued  from  the  pupa  May  fourth  were  kept  in  a  breeding 
cage  in  a  sunny  window  of  my  office  and  supplied  with  an  abundance  of  food ;  one  of  them 
died  on  the  twentieth  of  May,  another  on  the  twenty-sixth,  and  the  third  died  on  the  fifth 
of  June.  It  is  probable,  therefore,  that  in  the  open  air  in  summer,  the  beetles  live  about 
four  weeks  after  issuing  from  the  pupa,  so  that  their  existence  from  the  time  the  egg  is 
laid  until  the  adult  which  originated  from  it  dies  a  natural  death  covers  a  period  of  about 
two  months.  During  the  colder  portion  of  the  year,  however,  this  period  is  doubtless 
extended  considerably  beyond  this  limit,  as  will  be  seen  by  reference  to  the  above  table ; 
for  instance,  the  larva  that  pupated  December  fifth  was  changed  to  a  beetle  thirteen  days 
later,  whereas  the  one  that  pupated  May  thirty-first  produced  the  beetle  five  days  later. 

Habits  and  Natural  History 

The  eggs  are  usually  thrust  beneath  the  Iceryas,  but  are  sometimes  attached  to  the  cot- 
tony egg  masses;  they  are  placed  on  one  of  their  sides,  sometimes  singly,  but  usually  in 
{)airs  or  in  groups  of  three  or  more.  In  hatching,  the  egg  shell  is  rent  nearly  the  entire 
en^th  along  its  upper  side,  and  after  the  young  larva  has  issued  the  shell  becomes  of  a 
whitish  color  and  retains  nearly  its  original  form.  The  recently  laid  egg  is  more  slender 
and  of  a  deeper  red  color  than  tne  e^g  of  the  Icerya. 

The  young  larvee  usually  burrow  into  the  egg  mass  from  below  and  feed  upon  the  eggs : 
later  they  attack  the  Iceryas  of  all  sizes,  usually  making  the  attack  on  the  under  side  of 
the  abdomen.  The  young  larva  is  easily  distinguished  from  the  young  Iceryas  by  lacking 
the  long  black  antennae  so  conspicuous  in  the  latter.  When  about  to  cast  its  skin  the 
larva  attaches  the  posterior  end  of  its  body  to  some  object,  and  at  the  proper  moment 
breaks  away  the  whole  anterior  end  of  the  old  skin  and  crawls  out  of  the  opening  thus 
made. 

When  about  to  pupate  the  larva  attaches  the  posterior  end  of  its  body  to  the  bark  or  leaf 
of  the  tree,  and  suspends  itself  head  downward.  It  remains  in  this  position  about  three 
days,  when  the  skin  along  its  back  splits  open,  exposing  a  portion  of  the  pupa  to  view.  When 
the  beetle  is  fully  formed  the  old  pupa  skin  partially  breaks  away,  showing  the  beetle  to 
be  of  a  pale  redoish  color.  It  remains  in  this  situation  about  two  days  longer,  when  the 
beetle  issues  clad  in  its  normal  colors  of  black  and  red,  as  shown  in  the  figures  (Nos.  10 
and  11,  Plate  lY.)  Coition  occurs  shortly  afterward.  In  fact,  I  have  frequently  seen  the 
males  standing  by  and  waiting  for  the  females  to  issue,  even  going  so  far  as  to  tear  away 
the  old  pupa  akih,  and  uniting  with  the  female  while  she  is  still  soft  and  helpless.    Egg 
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laying  begins  the  next  day,  and  is  con  tinned  during  nearly  the  entire  life  of  the  beetle. 
One  tnat  I  kept  in  a  breeaing  cage,  and  supplied  with  an  abundance  of  food,  deposited 
forty-two  eggs  in  eight  days.  The  total  number  deposited  by  one  female  will  probably 
average  from  one  hundred  and  fifty  to  two  hundred  eggs. 

The  adult  beetles  as  well  as  the  larvae  also  feed  upon  the  Iceryas,  but  with  this  dififer- 
ence,  that  the  attack  is  usually  made  from  above  instead  of  from  below. 

I  have  never  seen  these  ladybirds  in  any  of  their  stages  feedin£[  upon  any  other  insect 
than  the  Icerya.  On  one  occasion  I  confined  six  ladybird  larvae  in  a  breeaing  cage  con- 
taining black  scales  {Lecanium  oUa^  Bernard),  some  of  which  were  quite  soft,  but  after  the 
lapse  of  seven  days  none  of  these  scales  had  been  attacked,  whereas  three  of  the  ladybird 
larvae  had  been  devoured  by  their  comrades.  At  the  same  date  I  placed  an  equal  number 
of  these  larvae  in  another  cage  containing  specimens  of  an  undetermined  species  of  Leca- 
nium  found  on  a  peach  tree,  several  of  the  scales  being  still  soft,  but  at  the  end  of  seven 
days  none  of  them  had  been  attacked,  while  four  of  the  ladybird  larvae  had  fallen  a  prey 
to  their  rapacious  brothers.  I  also  tested  these  larvae  with  a  species  of  plant  louse  found 
on  orange  trees,  but  they  did  not  attack  them.  It  seems  very  evident,  therefore,  that  the 
Iceryas  are  the  natural  food  of  these  ladybirds,  and  they  feed  upon  these  in  all  their  stages, 
even  attacking  the  winged  males. 

I  have  never  seen  any  of  our  native  insects  attacking  these  ladybirds,  although  Col.  J. 
R.  Dobbins  informs  me  that  on  one  occasion  he  saw  a  lace- winged  fly  larva  (Chrysopa 
sp.,  unnamed)  in  such  a  position  that  he  thought  it  might  have  been  engaged  in  feeding 
upon  a  ladybird  larva.    The  ants  do  not  molest  them. 

Importation  and  Spread 

The  first  consignment  of  these  ladybirds  reached  me  on  the  thirtieth  of  November,  and 
numbered  twenty-eight  specimens;  the  second  consignment  of  forty-four  specimens 
arrived  December  twenty-ninth;  and  the  third  consignment  of  fifty-seven  si)ecimens 
reached  me  January  twenty-fourth;  making  one  hundred  and  twenty-nine  specimens  in 
all.  These,  as  received,  were  placed  under  a  tent  on  an  Icerya-infestea  orange  tree,  kindly 
placed  at  my  disposal  by  Mr.  J.  W.  Wolfskill,  of  Ix)s  Angeles.  Here  they  were  allowed  to 
oreed  unmolested,  and  early  in  April  it  was  found  that  nearly  all  of  the  Iceryas  on  the 
inclosed  tree  had  been  destroyed  by  these  voracious  ladybirds.  Accordingly,  on  the 
twelfth  of  April,  one  side  of  the  tent  was  removed,  and  the  ladybirds  were  permitted  to 
spread  to  the  adjoining  trees.  At  this  date,l  began  sending  out  colonies  to  various  parts  of 
tne  State,  and  in  this  work  have  been  greatly  aided  by  Mr.  wolfskill,  and  his  foreman,  Mr. 
Alexander  Craw,  both  of  whom  were  well  acquainted  with  the  condition  of  the  orchards 
in  this  part  of  the  State.  By  tfte  twelfth  of  June,  we  had  thus  sent  out  ten  thousand  five 
hundred  and  fifty-five  of  these  ladybirds,  distributing  them  to  two  hundred  and  eighty 
different  orchardists ;  and  in  nearly  every  instance  the  colonizing  of  these  ladybirds  on 
Icerya-infested  trees  in  the  open  air  proved  successful.  The  oranj^  and  other  trees — 
about  seventy -five  in  number— and  also  the  shrubs  and  plants  growing  in  Mr.  Wolf  skill's 
yard  have  been  practically  cleared  of  Iceryas  by  these  ladybirds,  and  the  latter  have,  of 
their  own  accord,  spread  to  the  adjoining  trees  to  a  distance  of  fully  three  fourths  of  a 
mile  from  the  original  tree. 

Besides  the  three  consignments  of  these  ladybirds  referred  to  above,  I  also  received  two 
later  consignments.  The  first  of  these  reached  me  on  February  twenty-first,  and  num- 
bered thirty-five  specimens.  These  I  colonized  on  an  Icerya-infested  orange  tree  in  the 
large  orange  grove  belonging  to  Colonel  J.  R.  Dobbins,  of  Ban  Gabriel.  The  last  consign- 
ment of  three  hundred  and  fifty  specimens  arrived  March  twentieth;  one  third  of  these  I 
left  with  Colonel  Dobbins,  while  the  remainder  I  colonized  on  orange  trees  in  the  exten- 
jsive  grove  owned  by  Messrs.  A.  B.  &  A.  Scott  Chapman,  in  the  San  Oabriel  Valley.  All  of 
these  colonies  have  thrived  exceedingly  well.  During  a  recent  visit  to  each  of  these 
groves  I  found  the  ladybirds  on  trees  fully  one  eighth  of  a  mile  from  those  on  which  the 
original  colonies  were  placed,  having  thus  distributed  themselves  of  their  own  accord. 
The  trees  I  colonized  them  on  in  the  grove  of  Colonel  Dobbins  were  quite  large  and  were 
very  thickly  invested  with  the  Iceryas,  but  at  the  time  of  my  recent  visit  scarcely  a  living 
Icerya  could  be  found  on  these  and  on  several  of  the  adjacent  trees,  while  the  dead  and 
dry  bodies  of  the  Iceryas  still  clinmng  to  the  trees  by  their  beaks,  indicated  how  thickly 
the  trees  had  been  infested  with  these  pests,  and  how  thoroughly  the  industrious  lady- 
birds had  done  their  work. 

TWICE-STABBED  LADYBIRD. 

Chilocorus  bivulnerue^  Mulsant. 

The  length  of  the  larva,  Figure  108,  is  .23  of  an  inch.  The  body  is  covered 
with  many  long  spines,  each  of  which  is  armed  with  delicate  supplementary 
spines.  The  color  is  entirely  black,  with  the  exception  of  the  first  abdom- 
inal segment,  which  is  light  yellowish,  the  spines  the  same  color  as  the 
segment,  except  at  the  tips,  where  they,  too,  are  black. 
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Figure  108.  Figure  109. 

("This  pretty  little  beetle,  with  bright  red  spots  on  its  wine  covers,  resembles  the  Cocci- 
nella  oculata^  and  has  often  been  described  as  sach.  It  also  resembles  the  Exochomus 
viUUei  (also  a  ladvbug  with  two^red  spots),  but  is  much  smaller,  the  Exochomus  being^the 
largest  of  these  tnree  species.] 

The  pupa  is  formed  within  the  larval  skin,  which  simply  splits  along  the 
back  sufl5cient  to  show  the  inclosed  pupa,  bnt  still  remains  around  it  and 
protects  it.  The  pupa  is  perfectly  smooth,  with  the  exception  of  sparsely 
scattered  tufts  of  fine  hair,  shining  and  black  in  color.  The  beetles  them- 
selves are  shining  black  in  color,  with  an  irregular  reddish  spot  on  each 
wing  cover. 

pilate's  ladybird. 
Exochomus  pilateiy  Mulsant. 


Figure  110. 

The  larva  of  this  species  quite  closely  resembles  that  of  the  twice-stabbed 
ladybird,  but  is  of  a  lighter  color,  and  attains  a  larger  size,  the  full  grown 
larva  measuring  8  mm.  in  length.  The  pupa  is  formed  within  the  old  lar- 
val skin,  the  latter  simply  splitting  along  the  back,  as  in  the  preceding 
species;  the  exposed  part  of  the  pupa  is  of  a  pale  yellowish  color,  and  is 
marked  with  two  rows  of  black  spots. 

The  beetle  is  larger  than  the  twice-stabbed  ladybird,  and  may  easily  be 
distinguished  from  it  by  having  the  posterior  part  of  the  underside  of  the 
body  black,  whereas  in  the  preceding  species  this  part  of  the  body  is  red- 
dish. 

This  species  feeds  very  largely  upon  the  black  scale  {Lecanium  olese). 

The  editor  of  the  "Aiuza  Pomotropic,"  states  that  on  one  occasion  he 
confined  one  of  the  larvae  in  a  box  with  about  one  hundred  and  fifty  black 
scales,  and  that  by  the  end  of  the  third  day  every  one  of  the  scales  had 
been  eaten  by  this  larva. — Coquillett. 

This  species  is  mostly  found  in  the  southern  part  of  the  State.  At  one 
time  I  confined  several  beetles  in  a  box,  four  days  after  the  box  was  opened; 
their  food  had  become  exhausted  and  the  larger  beetles  had  eaten  up  the 
smaller.    The  larva  of  this  species  is  larger  and  quite  dififerent  from  that 
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of  the  other  species;  it  is  of  a  light  reddish  color,  and  has  a  flat  head.  After 
the  escape  oi  the  beetle,  the  pupa  case  becomes  of  a  white  color  and  the 
spines  black. 

THE   EYED  LADYBIRD. 

Coccinella  oculata^  Say. 


£js&^ 


Figure  111. 

This  species  is  not  very  common  in  this  State,  and  I  cannot  find  it  men- 
tioned in  any  of  the  lists  of  insects  occurring  east  of  the  Rocky  Mountains. 
It  hardly  seems  possible  that  the  form  figured  above  belongs  to  the  same 
species  as  the  one  figured  below,  yet  it  is  so  regarded  by  our  best  authori- 
ties. Upon  this  subject,  Dr.  G.  H.  Horn,  our  best  authority  on  this  group  of 
insects,  writes  me  that,  "As  strange  as  this  may  seem  to  you,  it  is  a  demon- 
stratable  fact.  Exochomus  and  Chilocorus  have  species  resembling  the 
typical  Oculata,  but  these  have  a  very  different  thorax." 

I  inclosed  several  ladybird  larvse  in  one  of  my  breeding  cages,  suppos- 
ing that  they  belonged  to  the  same  species,  and  from  them  I  bred  both  the 
typical  form  of  Oculata,  as  figured  above,  and  also  the  V8.nety  Abdominalis^ 
the  larvae  and  pupae  of  these  two  forms  being  indistinguishable. — Coquil- 
lett. 

This  species  resembles  Chilocorm  bivulnerus  and  Exochomus  pilatei  very 
closely,  the  beetles  of  these  three  species  having  two  red  or  yellow  spots  on 
the  wing  covers.  There  is,  however,  a  very  marked  difference.  The  spots 
on  the  wing  cases  of  this  species  are  yellow,  while  those  of  Bivulnerus  and 
Pilatei  are  bright  red.  These  latter  species  have  no  markings  about  the 
head  and  thorax,  as  in  this  species. 

ASHY   GRAY   LADYBIRD. 

Coccinella  oculata  (var.  Ahdominalis) ,  Say. 


Figure  112.  Figure  113.  Figure  114. 

This  very  pretty  beetle  is  found  abundantly  upon  different  kinds  of 
infested  trees  throughout  our  State.  It  is  mostly  found  on  citrus  trees 
infested  by  the  black  scale  {Lecanium  olese).     According  to  Comstock, 
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"the  length  of  the  larva  when  full  grown  is  .4  of  an  inch;  color  spotted, 
with  dirty  greenish  white,  black,  and  orange  above;  face  yellow,  remainder 
of  head  black;  prothorax  black;  irregularly  margined  before  and  behind 
with  light  yellow;  mesothoracic  segment  with  a  broad  longitudinal  dorsal 
yellow  stripe;  metathoracic  segment  with  a  broad  central  dorsal  spot;  each 
of  the  abdominal  segments  except  the  last,  with  a  dorsal  yellow  spot,  which 
upon  the  fourth  abdominal  segment  is  very  broad;  segments  one  and  four 
each  with  a  pair  of  subdorsal  yellow  spots;  all  segments  except  the  last 
with  a  row  of  lateral  yellow  spots  on  each  side.  There  is  a  pair  of  small 
subdorsal  black  spots  to  each  abdominal  segment,  and  much  larger  ones 
to  the  meta  and  mesothoracic  segments.  Upon  abdominal  segments  two, 
three,  five,  six,  seven,  and  eight,  is  also  a  pair  of  small  dorso-sublateral 
black  spots." 

When  about  to  transform  to  a  pupa  this  larva  attaches  itself  to  a  leaf  by 
the  end  of  its  abdomen,  and  the  skin,  splitting  at  the  back  of  the  head, 
shrinks  back  about  the  posterior  end  of  the  body. 

The  length  of  the  pupa  is  .14  of  an  inch;  of  broad  oval  shape,  the  width 
being  about  .2  of  an  inch;  general  color  white,  tinged  in  some  lights  with 
purplish;  around  margin  slightly  yellowish;  wing  covers  yellowish;  all 
spots  black,  those  on  the  thorax  and  wing  covers  resembling,  in  form,  size, 
and  position,  those  on  the  adult  insect.  On  the  dorsum  of  each  abdominal 
segment,  except  the  first,  is  a  transverse  row  of  four  black  spots.  These 
are  largest  on  the  third  segment,  and  decrease  in  size  toward  posterior  end 
of  body,  those  upon  the  second  segment  being  very  small.  There  are  also 
small  black  lateral  spots  on  the  third  and  fourth,  and  a  trace  of  one  on  the 
fifth,  segment. 

The  adult  beetle  is  a  small  ashy  gray  insect  of  the  usual  semi-globular 
shape.  There  are  seven  black  spots  on  the  thorax,  and  eight  upon  each 
wing  cover,  of  the  size  and  shape  indicated  in  the  figure. 

AMBIGUOUS  LADYBIRD. 

Hippodamia  ambigua,  Le  Conte. 


Figure  115.  Figure  116.  Figure  117. 

This  species  is  very  abundant,  and  is  found  'in  almost  every  section 
throughout  the  State  where  fruits  are  grown.  The  length  of  the  larva 
(Figure  115)  when  full  grown  is  10  mm. 

Color,  bluish  black  above,  dirty  green  below;  first  thoracic  segment  mar- 
gined with  yellowish  white;  abdominal  spots,  bright  orange  and  black. 
The  orange  spots  are  arranged  as  follows:  Two  small  spots  on  the  posterior 
part  of  the  metathoracic  segment,  and  a  larger  one  on  each  side  just  above 
the  leg;  the  first  abdominal  segment  with  large  subdorsal  and  lateral 
spots;  second  abdominal  segment  with  small  lateral  spots,  which  are  really 
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the  endings  of  two  long  lateral  spots,  beginning  on  the  metathoracic  and 
extending  across  the  first  abdominal  segment;  fourth  abdominal  segment, 
with  subdorsal  and  lateral  spots  a  little  smaller  than  those  on  the  first; 
sixth  and  seventh,  each  with  small  subdorsal  spots. 

The  length  of  the  pupa  is  .23  of  an  inch;  width  .14  of  an  inch;  general 
color,  dull  orange  yellow;  prothorax  yellow,  with  a  dark,  sometimes  black, 
margin,  a  black  spot  on  either  side  the  median  line  on  both  front  and  hind 
margins,  also  another  on  each  side  just  external  to  those  on  the  hind  mar- 
gin. In  some  specimens  there  are  two  dusky  discal  spots  on  the  prothorax, 
which  sometimes  extend  forward  and  unite  with  the  middle  anterior  mar- 
ginal spots.  The  wing  cases  are  tipped  with  black;  the  legs  are  black,  and 
the  abaomen  furnished  above  with  a  double  row  (almost,  if  not  quite,  con- 
tinuous) of  black  spots. 

The  adult  beetle  resembles  the  blood-red  ladybird,  but  is  narrower  in 
proportion  to  its  length,  and  is  flatter.  The  thorax  is  black,  with  its  two 
tore  corners  dirty  white.  The  head  is  black,  with  the  middle  of  the  fore- 
head whitish.     It  is  about  .23  of  an  inch  long. 

CONVERGENT  LADYBIRD. 

Hippodaviia  convergens,  Guerin. 


Figure  118. 

This  is  quite  a  common  species  and  is  found  throughout  the  State.  In 
the  summer  it  is  found  very  plentifully  in  among  corn  and  vegetable 
growth.  The  larva  feeds  on  other  insects.  The  beetles  also  feed  on  insects 
such  as  aphis,  young  black  scale,  etc. ;  they  also  have  been  observed  feed- 
ing on  ripe  fruit,  but  only  after  other  insects  or  birds  had  first  eaten  into  it. 

BLOOD-RED   LADYBIRD. 

Coccinella  sanguinea,  Linn. 


Figure  119.  Figure  120. 


This  beetle  is  not  very  common,  and  is  only  occasionally  met  with.    The 
length  of  the  pupa  (Figure  119)  .2  of  an  inch,  and  the  width  .14  of  an  inch. 
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"  Shape,  broadly  oval.  General  color  of  body,  dirty  yellow;  median  line 
of  thorax  of  a  light  orange  color;  first,  fourth,  and  fifth  abdominal  seg- 
ments terminate  laterally  with  bright  orange-colored  spots,  and  the  fourth 
abdominal  segment  bears  two  dorsal  spots  (one  on  each  side  of  the  median 
line)  of  the  same  color;  there  is  also  a  subdorsal  row  of  black  spots  on 
each  segment,  except  the  second  abdominal;  wing  covers,  blackish. 

"  The  adult  beetle  is  small  (.2  of  an  inch  long),  and  is  almost  hemispher- 
ical in  shape.  Its  color  varies  from  brick-red  to  blood-red;  thorax,  black, 
with  two  orange  spots,  and  edged  with  the  same  color;  and  head,  black, 
with  two  light  spots." 

CALIFORNIA  LADYBIRD. 

Coccinella  transversoguttata  (var.  Califomica),  Mann. 


Figure  121. 


This  ladybird  is  a  California  variety,  and  is  a  form  with  no  spots.  The 
wing  covers  are  of  pale  orange  color;  its  thorax  is  black,  and  has  on  each 
side  a  pale  spot.  This  is  a  very  common  species,  and  the  beetles,  at  times, 
have  been  found  feeding  on  ripe  fruit,  but  only  that  which  had  fallen  and 
was  partly  broken  or  bird-eaten. 

MINUTE   SCYMNUS. 

Pentilia  coccidivora,  Ashmead. 

*   m  . 

Figaro  122. 

This  is  one  of  the  smallest  of  the  ladybug  family.  The  beetles  can  be 
seen  on  orange  and  other  trees  infested  with  scale,  red  spider,  or  aphis. 
The  beetle  is  very  minute,  but  after  once  becoming  acquainted  with  it,  it 
can  always  be  detected.  Being  so  small  and  insignificant,  persons  are  led 
to  doubt  that  it  is  of  much  benefit.  This  little  beetle,  however,  accom- 
plishes a  great  deal  in  the  destruction  of  scale  and  other  insects.  Besides 
feeding  on  scale  insects  it  has  been  observed  feeding  on  the  red  spider  and 
on  aphis.  The  larva  is  very  small,  generally  hatching  in  the  spring,  when 
they  immediately  begin  their  warfare  upon  the  young  scales,  red  spider, 
and  aphis,  continuing  the  warfare  even  after  they  have  transformed  into 
beetles. 

Dr.  Horn  described  the  Minute  Scymnus  for  Mr.  Ashmead  as  follows: 
"  Broadly  oval,  convex,  piceous,  shining;  each  elytron  with  a  large,  badly 
defined,  rufous  space,  which  sometimes  reaches  the  side  margin  and  sature; 
thorax  sparsely,  finely  punctate;  elytra  more  coarsely  punctured;  body 
beneath  and  legs  piceous,  shining;  length,  .04  inch.  This  insect  resembles 
some  of  the  smaller  Scymnus,  but  is  entirely  without  pubescence.    It  is 
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not  larger  than  Pentilia  pusilla,  and  from  its  resemblance  to  that  insect, 
except  in  color,  .would  have  been  referred  to  that  genus;  but  there  are  six 
abdominal  segments." 

While  on  the  tree,  the  beetle  is  quite  active;  and  on  being  touched  draws 
in  its  legs  and  rolls  off  the  leaf  or  branch,  and  before  reaching  the  ground 
generally  expands  its  wings  and  flies  away. 

BROWN  NECK  LADYBIRD. 

Scymnus  marginicollis,  Mann. 


^' 


Figure  123. 


This  little  ladybug  may  be  seen  on  trees  infested  with  scale,  but  mostly 
on  trees  infested  with  red  spider.  To  the  naked  eye  it  appears  deep  black 
and  shiny,  and  at  the  touch  drops  or  rolls  off  of  its  perch,  but  before 
striking  the  ground  spreads  out  its  wings  and  flies  away.  The  color  of  the 
body  is  yellowish  gray,  and  is  thickly  covered  with  white  mealy  powder. 
The  head  is  black  and  the  neck  brown.  The  wing  cases  are  black  and 
covered  with  hair,  as  shown  in  the  cut.  Figure  123  (greatly  enlarged). 
This  ladybug  is  not  very  numerous  in  orchards,  and  does  not  seem  to  in- 
crease as  rapidly  as  the  others,  and  therefore  the  benefit  derived  from  it 
amounts  to  but  little. 

SPOTTED  PSYLLOBORA. 

Psyllohora  {20-macvlata  var,)  Taedata^  Le  Conte. 


Figure  124. 

The  larva  of  this  species  resembles  that  of  the  ashy-gray  ladybird  {^Coc- 
cinella  ocidata)^  but  is  of  a  lighter  color,  being  pale  gray,  marked  with  a 
few  black  and  yellow  spots;  when  full  grown  it  measures  only  .1  of  an  inch 
in  length.  The  pupa  also  resembles  that  of  the  above  species,  and  its  colors 
are  the  same  as  in  the  larva;  it  measures  .08  of  an  inch  in  length. 

I  have  seen  both  the  larva  and  the  adult  beetles  engaged  in  feeding 
upon  the  common  red  spider  {Tetranychus  telarivs) ,—Coqm\\ett, 

This  Uttle  beetle  is  mostly  found  on  orange  trees,  and  on  garden  plants, 
or  wherever  black  scale  and  red  spider  abound. 
19« 
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Lace-Winged  Flies,  or  Aphis  Lions. 

Nearly  all  the  species  of  the  sub-family  Chrysopinse  pertain  to  the  genus 
Chryaopa.  These  insects  are  known  in  the  adult  state  as  lace-winged  flies, 
and  in  the  larva  form  as  aphis  lions.  The  antennae  of  the  adult  are  long 
and  setaceous.  The  venation  of  the  wings  resemble  somewhat  that  of  the 
sub-family  HermerobiinaSy  but  the  subcostal  and  median  veins  are  separate, 
and  the  transverse  veins  of  the  costal  space  are  not  forked.  The  lace- 
winged  flies  are  very  common  insects  throughout  the  summer  months  upon 
the  foliage  of  trees,  especially  on  citrus  trees.  They  are  usually  of  a  light 
green  color  or  yellowish.  While  alive  their  eyes  are  very  bright,  and  on 
this  account  they  have  also  received  the  popular  name  of  golden-eyed  flies. 
Some  species,  when  handled,  emit  a  very  disagreeable  odor. 

A  remarkable  fact  in  the  history  of  these  insects  is  the  way  in  which  the 
female  cares  for  her  eggs.  When  about  to  lay  an  egg  she  emits  from  the 
end  of  her  body  a  minute  drop  of  a  tenacious  substance;  this  is  drawn  out 
into  a  slender  thread  by  lifting  the  abdomen,  then  an  egg  is  placed  on  the 
summit  of  this  thread.  The  tiiread  dries  at  once  and  firmly  nolds  the  egg 
in  mid-air.  These  threads  are  usually  0.4  to  0.6  of  an  inch  in  length,  and 
occur  singly  or  in  groups.  It  is  probable  that  this  placing  of  the  eggs  on 
stalks  protects  them  from  the  ravages  of  predaceous  insects,  including  the 
aphis  lions  themselves.  When  the  young  aphis  lion  (larva)  hatches,  it 
crawls  down  the  thread  that  held  up  the  egg,  and  starts  in  quest  of  some 
small  insect  or  egg  which  it  can  feea  upon.  While  doing  so  it  may  wander 
through  a  forest  of  egg  stalks,  not  observing  the  eggs  far  above  it.  The 
larvae  are  spindle-form,  and  have  long,  sickle-shaped  mandibles.  They 
feed  chiefly  on  plant  lice,  but  will  eat  such  other  insects  as  they  can  over- 
come. The  cocoon  in  which  the  piipa  state  is  passed  is  spherical,  and 
composed  of  dense  layers  of  silk.  In  order  to  emerge  the  insect  cuts  a 
circular  lid  from  one  side  of  the  cocoon. 

LACB-WINQED  PLY. 

Chry8opa  ap.    (Unnamed.) 


ngure  125.  Figure  126.  Flgnre  127. 

This  insect  is  among  the  most  beneficial  of  insects,  destro^ng  scale  and 
other  injurious  insects.  The  fly  is  bright  green;  antennae,  light  brownish, 
longer  than  the  wings,  and  finely  annulated;  dark  reddish  brown  at  base, 
extending  to  one  third  the  length.  The  head  is  yellow,  with  three  dark 
spots  on  occiput,  just  back  of  the  neck.  The  wings  are  hyaline,  iridescent, 
length  to  tip,  .67  inch;  veins,  greenish ;  length  of  body  from  head  to  end 
of  abdomen,  .33  inch;  eyes,  bright  golden,  large,  and  verv  prominent. 

The  fly  lays  its  eggs  at  the  end  of  delicate  silver  threads,  nearly  half  an 
inch  in  length;  they  are  generally  found  on  the  upper  part  of  the  leaves, 
but  not  always,  for  I  have  seen  the  eggs  attached  to  the  under  part  of  the 
leaf,  on  the  young  and  old  branches,  also  on  the  young  and  old  bark  of  the 
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trunk,  and  have  also  seen  them  on  very  delicate  and  tender  weeds,  infested' 
with  aphis.  The  eggs  are  elongate  oval,  about  .05  of  an  inch  in  length, 
and  of  a  greenish  yellow,  or  very  light  purple,  according  to  age;  very  light 
when  freshly  laid,  changing  with  age  as  stated.  As  the  young  hatch,  the 
empty  egg-skin  is  of  a  very  transparent  white.  The  larva  resembles  some- 
what the  ant  lion  {Myrmelion  Sp.),  which  lives  in  pits  in  the  ground;  of  a 
pinkish  color,  and  mottled  with  brown  spots.  The  larva  in  devouring  its 
prey  secures  them  by  its  long,  curved  mandibles.  When  full  grown,  the 
larva  forms  an  oval  cocoon,  arid  in  a  few  days  transforms  into  a  perfect  fly. 
There  are  other  species  of  Chrysopa  which  I  often  come  across,  which 
are  also  beneficial.  One  of  these  resembles  the  one  above  described,  its 
color  being  light  brown,  instead  of  green.  Mr.  Albert  Keobele  also  brought 
one  from  Australia,  where  he  found  it  preying  on  scale  and  other  insects. 
All  of  these  are  as  yet  undescribed. 

SYRPHUS  FLIES. 

Sp.     (Unnamed.) 

MACNIFICD  juT»RAL«U« 

MAGNIFIED  .  >     HATURALSIZC 


Flgnrel28.  Figure  129.  FlcnrelSO. 

The  larva  of  the  syrphus  flies  is  of  great  benefit  in  destroying  all  kinds 
of  aphis.  It  is  quite  blind,  but  the  egg  from  which  it  hatches  is  deposited 
by  tne  parent  fly  in  the  midst  of  a  colony  of  plant  aphis,  where  it  gropes 
about  and  obtains  an  abundance  of  food  without  much  trouble.  The  larva 
is  fleshy,  thick,  and  blunt  behind  and  pointed  in  front.  (See  Figure  128.) 
Their  mouths  are  furnished  with  a  triple-pointed  dart,  with  which  they 
seize  and  pierce  their  prey,  and,  elevating  it  as  shown  in  the  figure,  delil>. 
erately  suck  it  dry. 

The  flies  (Figure  130)  are  black  with  transparent  wings,  and  are  prettily 
ornamented  with  yellow  stripes  across  their  bodies.  They  are  generally 
found  on  trees  infested  with  black  scale  {Lecanium  oU«)  or  on  trees  infested 
with  aphis. 

The  larva  when  ready  to  change,  fastens  itself  to  a  leaf  or  stalk  by  means 
of  a  glutinous  secretion  from  its  own  body,  and  the  outer  skin,  contracting 
into  a  pear-shaped  case  (see  Figure  129),  soon  hardens  by  exposure  to 
the  air;  the  pupa  is  formed  inside.  After  a  few  dajrs,  the  perfect  fly  emerges 
from  a  hole  at  the  blunt  end  of  the  case,  to  lay  eggs  among  colonies  of 
aphis.  The  fl^  has  two  transparent  wings,  its  body  is  generally  more  or 
less  banded  with  brown,  black,  and  yellow,  and  it  has  the  appearance  of  a 
diminutive  wasp. 

devil's  horse,  or  wheel  buo. 

Prionidus  cristatuSj  Linn. 

The  illustration  furnishes  a  good  example  of  the  habits  of  the  predaceous 
members  of  this  family.  This  insect  is  mostly  found  on  orange  and  lemon 
trees,  where  scale  insects  are  numerous,  also  on  trees  infested  with  aphis. 
The  adult,  a  cluster  of  eggs,  and  several  nymphs  are  represented  in  the 
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Figure  131. 

[(a)  Adult  insect.  (6)  Adult  insect  devouring  a  caterpillar,  (c)  Larva,  (d)  Larva. 
(«)  Larva  devouring  a  caterpillar.  (/)  Eggs,  as  they  are  generally  laid  on  the  leaf  in  clus- 
ters— magnified.] 

figure.  The  hexagonal  masses  of  eggs  are  deposited  on  the  bark  of  trees, 
on  fence  rails,  under  the  eaves  of  outbuildings,  or  wherever  the  female 
chances  to  be  at  the  time  of  oviposition,  to  the  number  of  seventy  or  more. 
The  nymphs,  when  young,  are  blood-red,  with  black  marks,  and  do  not 
resemble  the  adult  insect,  excepting  somewhat  in  form  and  in  habits.  Both 
the  nymphs  and  adults  feed  upon  all  other  insects  they  can  overcome,  not 
even  sparing  their  own  kind. — Comstock.  They  kill  their  prey  by  insert- 
ing into  it  the  proboscis,  which  injects  a  most  powerful  poisonous  liquid 
into  the  wound.  The  victim  thus  pierced  dies  in  a  very  short  time.  They 
then  leisurely  suck  the  juice  out  and  drop  the  empty  skin.  The  perfect 
insect  is  of  a  gray  color,  and  has  a  high  semicircular  ridge  or  projection  on 
the  crest  of  ite  thorax. — Glover.  This  insect  can  always  be  seen  through 
the  summer  months;  those  who  prune  trees  become  well  acquainted  with 
their  larvae  and  that  of  the  lace-winged  fly,  as  they  inflict  severe  wounds  on 
the  hands  and  neck  of  the  pruner  by  action  of  their  mandibles. 
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True  Parasites. 

DilophogasteVj  Howard.     (Synonym,  Tovtocera,  preoccupied.) 

Tarsi  five-jointed;  middle  tibisB  without  a  strong  spical  spur;  antennae 
inserted  immediately  above  the  mouth,  ten-jointed  (femalej,  nine-jointed 
(male) ;  joints  of  the  funicle  in  the  male  compressed,  ana  each  with  a 
strong  prominence  above  and  many  long  hairs;  antennsB  clavate  with  the 
female;  head  very  wide,  acutely  margined  behind;  eyes  wide  apart;  ocelli 
forming  a  very  obtuse  angled  triangle;  maxillary  palpi  two-jointed;  man- 
dibles three-aentate;  labial  palpi  two-jointed;  parapsides  of  mesoscutem 
distinctly  separated;  scapulae  quite  widely  separated  from  each  other;  abdo- 
men ovate,  slightly  pedunculate;  marginal  vein  short,  not  so  long  as  stigmal; 
postmarginal  very  short,  longer  in  male  than  in  female. 

BLACK   scale    (L.  GLKfi)    PARASITE. 

Dilophogaster  califomicaj  Howard. 


rignT«132. 


Figure  133. 


This  parasite  is  highly  beneficial  in  keeping  the  black  scale  (Lecanium 
olese)  in  check.  The  following  from  a  well  known  entomologist  is  not  out 
of  place:    "Thirty  years  ago  the  orange  trees  in  Los  Angeles  were  at 
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death's  door  by  reason  of  the  soft  orange  scale  {Lecanium  hesperidum) ; 
now  this  scale  is  seldom  met  with,  being  kept  in  subjection  by  a  parasite. 
A  few  years- ago  the  black  scale  (Lecanium  oUse)  was  many  times  more 
dreaded  than  now;  once  a  serious  pest,  it  is  now  being  rapidly  subjugated 
by  this  parasite." 

Prof.  J.  Henry  Comstock,  when  in  California  on  an  official  visit,  discov- 
ered this  useful  parasite,  and  Mr.  Howard  describes  it  as  follows: 

Female. — Average  length  of  body,  .08  of  an  inch;  average  wing  expanse, 
.13  of  an  inch;  greatest  width  of  forewing,  .026  of  an  inch.  Head  with  a 
delicate  sculpture;  all  of  the  thorax,  except  the  scapulae,  with  fine  longi- 
tudinal punctures  above;  metascutum  and  postscutellum  with  a  number  of 
coarse  indentations;  many  stout  bristles  sparsely  scattered  over  dorsum  of 
thorax.  Abdomen  subovate,  somewhat  flattened  dorsoventrally,  smooth 
and  shining;  first  segment  very  large,  but  the  other  five  are  plainly  distin- 
guishable. On  each  side  of  the  pedicel  on  the  anterior  part  of  the  first 
abdominal  segment  is  a  strong  tun  of  snow-white  hairs.  Wing  veins  strong, 
dark,  bristly,  the  stigmal  making  a  very  small  angle  with  the  postmarginal. 
Color:  Head,  face,  scape  of  antennas,  and  the  under  side  of  all  legs,  light 
mahogany-brown;  thorax  black,  with  strong  metallic  luster  on  prothorax, 
tip  of  scutellum,  and  scapulae;  abdomen  bluish  black,  with  a  slight  brown- 
ish patch  beneath  at  base;  flagellum  of  antennae  blackish,  with  short, 
dark  hairs;  border  of  the  eyes  at  the  top  of  the  head  bluish;  front  and 
middle  coxae  light  brown,  hind  coxae  shining  blue-black  above,  brownish 
below  and  at  tip;  all  femora  blackish  above;  middle  and  hind  tibiae 
blackish  above;  front  tibiae  brownish;  front  tarsiyellowish,last  joint  black; 
middle  tarsi  whitish;  hind  tarsi  with  first  and  fifth  ioints  blackish,  others 
yellowish.  The  center  of  the  forewing  is  occupied  by  a  large,  dudcy,  cir- 
cular patch,  the  inner  edge  of  which  is  darker  than  tne  rest. 

Male. — Length,  1.5  mm.  Greneral  color  deep  metallic  blue-black;  anten- 
nae with  the  scape  yellow-brown,  the  remaining  joints  darker;  all  legs  light 
yellow-brown,  except  hind  tibiae,  which  are  blackish;  wings  perfectly  clear. 

Described  from  twenty-five  females,  three  male  specimens. 

Parasitic  upon  Lecanium  olete  (black  scale),  Los  Angeles. 

This  is  one  of  the  most  interesting  parasites,  both  structurally  and  eco- 
nomically. It  lives  upon  the  destructive  "  black  scale,"  and  so  abundant 
is  it  in  certain  regions,  that  Professor  Comstock  states  that,  upon  more 
than  one  tree,  at  least  75  per  cent  of  the  scales  appeared  to  be  parasited. 
In  no  locality  was  tiie  black  scale  found  without  this  attendant  destroyer. 

Genus  Aphelinus  (Dalm). 

Antennae  eightrjointed;  joint  one  (scape)  quite  long  and  slender;  joint 
two  large,  subcorneal;  joints  three  and  four  very  small;  joint  five  as  long 
as  or  longer  than  two,  and  subcylindrical;  joints  six,  seven,  and  eight 
compacted  into  a  large  club;  joint  eight  at  tip  with  several  minute  bris- 
tles, only  seen  with  a  high  magnifying  power.  Mesoscutum  wider  than 
long,  parapsides  distinctly  separated,  small.  Mesoscutellum  venr  broad 
and  short;  subusiform  (except  in  A.  abnormis,  where  it  is  pointed  anteri- 
orly), unicolorous.  Middle  tibial  spur  long,  slender,  as  long  as  first  tarsal 
joint.  Forewings  each  with  an  oblique  hairless  line  extending  from  the 
stigma  backwards  to  the  posterior  border  of  the  wing,  at  a  TOint  little 
more  than  half  way  from  the  base  to  the  stigma;  the  remainder  of  the 
wing,  except  near  the  base,  with  equally  distributed  pile;  stigma  small 
and  inconspicuous,  club-shaped,  rounded  at  tip.  Species  generally  umcol- 
orous,  either  blackish  or  yellow,  very  seldom  metallic. 
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SAN  J0S£   SCALE   PARASITE. 

Aphelinus  fuacipennis^  Howard. 


rignrelM. 

The  first  account  of  this  parasite  is  the  following,  by  L.  0.  Howard 
(Report  Department  of  Agriculture  for  1880) : 

Length  of  body,  0.06  mm.;  expanse  of  wings,  i.3  mm.;  greatest  width  of  forewing,  0.2 
mm.  General  color,  dull  honey  yellow ;  antennee  fuscous,  almost  black  at  tip;  eyes  black- 
ish, ocelli  dark  crimson;  a  distinct  transverse  black  band  on  the  occiput  behind  the  eyes; 
scutellum  a  little  blackish  at  tip;  abdomen  with  five  dusky  transverse  lateral  bands;  legs 
and  wing  veins  honey  yellow.  Forewings  with  an  indefinite  fuscous  patch  below  stigma, 
and  another  weU  denned,  darker,  somewhat  crescent-like  streak  near  the  base,  convex 
proximally. 

Described  from  nine  female  specimens;  male  unknown,  but  in  all  probability  it  is  very 
similar  to  the  female. 

This  species  is  parasitic  upon — 

Mytilaspis  sp.,  on  pear  (San  Jos4,  CalA 

Mytilcuepit  sp.,  on  Euronymus  (Fort  George,  Fla.). 

^tUatpis  sp.,  on  orange  (District  of  Columbia). 

MJftilcLapit  sp.,  on  horse-chestnut  (District  of  Columbia). 

This  seems  to  be  a  very  widespread  species.  It  comes  nearer  to  A.  diaspidis  than  to 
any  of  the  other  species,  out  seems  well  separated  by  its  size  and  the  distinctness  of  the 
fuscous  wing  patches. 

Mr.  A.  Scott  Chapman,  of  San  Gabriel,  on  May  6,  1888,  wrote  me  as 
follows: 

Mr.  J.  W.  Wolfskin  and  Mr.  Alexander  Craw,  of  Los  Angeles,  having  noticed  the  prog- 
ress of  the  San  Jos^  scale  at  Los  Angeles,  were  for  a  time  at  a  loss  to  account  for  its  . 
disappearance.  A  close  examination  revealed  the  fact  that  they  were  being  killed  by  a 
minute  parasite.  Last  week,  Mr.  Alexander  Craw  and  myself  visited  a  place  on  Jefferson 
Street,  in  the  southern  part  of  the  city,  where  the  pear  trees  last  year  were  very  badly 
infested,  some  of  them  having  died ;  now  they  are  looking  green  and  thrifty,  and  much  of 
the  new  growth  is  two  feet  long. 

It  is  hard  to  find  a  living  specimen  of  the  scale,  and  many  of  the  dead  scales  show  little 
holes  in  them  where  the  parasites  have  hatched.  Mr.  Craw  says  that  the  parasite  is  the 
same  as  the  one  that  works  on  the  willow  scale. 

The  orchard  reported  as  having  been  freed  of  the  pernicious  scale  (Aspid- 
iotus  pemiciosua)  was  visited  this  summer,  the  parasite  was  found  to 
exist  m  great  numbers,  but  the  trees  were  still  in  a  very  badly  infested 
condition,  and,  to  all  appearances,  the  scale  had  been  spreading.  A  large 
lot  of  infested  branches  were  however  secured  and  placed  in  an  orchard  in 
San  Gabriel,  and  another  lot  in  orchards  in  Sonoma  County,  at  which 
places  their  propagation  mil  be  undertaken,  and  it  is  to  be  hoped  that 
they  will  multiply  rapidly  enough  to  be  distributed  to  other  orchards. 
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Genus  Coccophagus  (Westw.). 

AntennflB  eight-jointed;  scape  rather  short  and  stout;  pedicel  one  third  the 
length  of  scape  and  of  about  the  same  thickness;  joints  three,  four,  and  five 
increase  very  slightly  or  not  at  all  in  thickness,  and  decrease  in  length ;  club 
very  plainly  three-jointed  and  a  little  longer  than  the  preceding  two  joints. 
With  the  male  the  club  is  often  less  compact  than  witn  the  female,  and  is 
narrower.  Mesoscutum  large,  its  posterior  body  with  a  slight  reentering 
angle;  the  sutures  between  the  parapsides  and  scapulse  very  oblique. 
Mesoscutellum  nearly  as  long  as  broad,  rounded  behind,  the  fore  part 
forming  three  sides  of  a  hexagon,  the  side  bordering  upon  the  scutum  being 
a  little  shorter  than  the  other  two.  The  parts  of  the  metanotum  upon  pro- 
file appear  as  three  subequal  bands.  Wings  equally  hairy,  except  just  at 
base ;  no  hairless  line.  Stigma  small,  but  usually  colored  so  as  to  be  plainly 
seen,  subtriangular  in  form.  Middle  tibial  spur  usually  not  as  long  as 
first  tarsal  joint,  usually  curved.  Species  usually  of  somber  colors,  often 
with  two  contrasting  colors — ^black  and  yellow. 

RED  SCALE  PARASITE. 

New  Speciea  (Unnamed). 

A  parasite  near  the  genus  Coccophasus  has  made  its  appearance  in  the 
orange  groves  in  the  San  Gabriel  valley  that  are  infested  with  red  scale 
{Aspidiotua  aurantii).  It  has  thus  far  done  great  good.  In  a  recent  com- 
munication Professor  D.  W.  Coquillett  says: 

Concemiug  the  parasite  of  the  red  scale  in  the  San  Gabriel  Valley,  Acting  Entomologist 
Howard  writes  me  that  it  is  probably  a  new  species  belonging  near  to  the  genus  Coccopha- 
gus. It  is  a  minute,  four-winged  flv,  scarcely  as  large  as  the  nead  of  a  small  pin ;  its  eggs 
are  laid  singly  in  or  upon  the  scales,  and  the  larva  or  grub  that  hatches  from  this  egg 
feeds  upon  the  scale  insect,  and  after  completing  its  growth  and  passing  through  its  pre- 
paratory stages,  it  gnaws  a  round  hole  through  Uie  scale  and  thus  makes  its  escape.  This 


J  years  ago:  during  a  visit  to  this  grove  a  few  days  ago 

it  was  almost  impossible  to  find  any  young  red  scales  on  the  infested  trees,  while  in  other 
localities  where  this  parasite  does  not  occur  almost  every  leaf  contains  one  or  more  of  the 
young  scales,  this  being  the  season  of  the  year  when  they  are  the  most  abundant  Mr.  A. 
IS.  Chapman  informs  me  that  there  is  less  red  scale  on  his  fruit  this  year  than  there  has 
been  since  his  trees  first  became  so  seriously  infested  with  these  pests.  I  have  taken  the 
necessary  steps  for  introducing  this  parasite  into  a  locality  where  it  did  not  previously  • 
exist,  but  it  will  be  several  months  yet  before  the  result  of  this  experiment  can  be  deter- 
mined. 

A  colony  was  placed  on  trees  infested  with  Aspidiotus  aurantii  at  Marys- 
ville.  Several  orchards  in  San  Gabriel  have  been  comparatively  freed  from 
red  scale  through  the  work  of  this  parasite.  The  orchards  have  been  very 
badly  infested  and  no  sprajring  has  been  done  for  several  years  past 

BROWN  OR   SOFT   SCALE  PARASriE. 

CoceophagtL8  cognatuSf  New  Sp. 

Female. — Length,  1.2  mm. ;  wingexpanse,  2.1  mm. ;  greatest  breadth  of  fore- 
wing,  0.34  mm.  Antennae  not  quite  so  long  as  thorax.  General  color,  dark 
brown,  nearly  black;  last  half  of  mesoscutellum  and  tip  of  metascutellum, 
orange  yellow;  anterior  coxab,  femora,  and  tibiae  fuscous,  tarsi  whitish,  last 
two  joints  slightly  dusky;  middle  femora  and  coxae  nearly  black,  tibiae 
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Figure  135. 

somewhat  dusky,  tarsi  as  with  fore  tarsi;  hind  coxae,  femora,  and  tibifie 
dark,  tarsi  as  with  others. 

Male. — Length  of  body,  0.6  mm.;  expanse  of  wings,  1.4  mm.;  greatest 
breadth  of  fore  wing,  0.25  mm.  Antennae  nearly  as  long  as  head  and  tho- 
rax together.  General  color,  brown;  scutellum  and  metascutellum  just 
tipped  with  light  yellow-brown.  In  all  other  repects  resembles  the  female. — 
ELoward. 

Described  from  eight  females,  three  male  specimens. 

Parasitic  upon  Lecanium  hesperidum,  Linn.,  on  orange  trees. 

Genus  Gyrolasia,  Forst.  (Pterothrix  West). 

0 

Tarsi  four-jointed;  submarginal  vein  broken  before  reaching  the  costa; 
marginal  vein  reaching  only  to  middle  of  wing;  scutellum,  smooth;  wings 
with  long  cilia;  antennse  seven-jointed  mth  the  male,  with  long  hairs; 
the  female,  six-jointed. 

ALEURODES  SCALE   PARASITE. 

Cfyrolasia  flavimedia,  New  sp. 


Flcure  136. 


Male. — Length,  0.7  mm.;  expanse  of  wings,  1.9  mm.;  greatest  width  of 
forewing,  0.32  mm.  Antennae  short  and  sparsely  covered  with  stout  hairs; 
scape,  rather  slender;  pedicel  broader  than  scape,  twice  as  long  as  broad; 
funicle  two-jointed,  joint  one  narrower  than  pedicel  and  very  short;  joint 
two  somewhat  broader  and  longer  than  one;  club  longer  than  pedicel  and 
funicle  together,  rounded  at  base,  pointed  at  tip,  plainly  three-jointed,  large, 
and  conspicuous.    General  color  deep  black,  with  slight  metallic  reflec- 
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tions  on  doreum  of  thorax;  second  and  last  abdominal  segments  bright 
orange  color,  but  when  the  abdomen  is  bent  upward,  the  color  of  the  second 
segment  is  nearly  if  not  quite  hidden.  Scape  of  the  antennse  black,  re- 
maining joints  yellowish  brown;  tarsi  yellowish,  last  loint  black;  all  legs 
black;  under  side  of  abdomen  yellowish,  as  are  also  the  mouth  parts  and 
a  patch  of  the  presternum,  into  which  the  front  coxae  are  inserted;  wing 
veins  black  and  very  distinct;  forewings,  with  a  large,  dusky  patch  below 
the  submarsinal  vein. — Howard. 

Described  from  many  male  specimens;  females  unknown. 

Parasitic  upon  Aleurodes  sp.,  on  Iris,  Collected  at  Los  Angeles,  Cali- 
fornia. 

FLORIDA  SCALE   LIMACIS. 

lAmacis  aspidioticola,  Ashmead. 


Figure  137. 

This  minute  chalcid  fly,  according  to  reports,  has  been  of  great  benefit  in 
keeping  the  red  scale  in  check  in  many  orange  groves  in  Florida.  In 
speaking  of  its  beneficial  effect,  Mr.  Asmead  says: 

It  was  but  a  few  years  after  the  orange  groves  of  Florida  had  been  blasted 
and  ruined  by  scale  insects  that  this  wonderful  and  welcome  foe  of  these 

Eemicious  pests  made  its  appearance.  It  is  one  of  the  chief  agencies  in 
olding  them  in  check,  and  I  am  firmly  satisfied,  could  these  minute  foes 
be  removed  but  for  a  season,  the  numerous  scales  would  so  increase  in 
numbers  as  to  utterly  destroy  all  orange  trees,  and  another  panic  in  orange 
culture  would  ensue,  as  disastrous  and  uncontrollable  as  the  one  witnessed 
in  the  years  1835  to  1840.  How  important,  then,  is  it  for  us  to  study  the 
life  histories  of  these  destructive  insects;  to  seek  out  their  habits,  find  their 
likes  and  dislikes,  discover  their  foes,  and  thus  by  this  means,  if  by  no 
other,  control  and  keep  the  iniurious  insects  in  subjection.  What  a  glo- 
rious science,  then,  is  entomology  to  the  fruit  grower,  agriculturist,  and 
florist  I 

Its  First  Appearance. 

The  first  account  we  have  of  this  little  friend  is  that  given  bv  Glover 
in  his  report  on  orange  insects,  in  the  United  States  Agricultural  Report 
for  the  year  1855.  He  says:  **  Another  hymenopterous  fly  came  out  of  the 
dead  scales,  which  also  measured  about  the  twentieth  part  of  an  inch  in 
length,  the  thorax  and  first  segment  of  the  body  being  light  brown,  with 
the  rest  of  the  abdomen  blackish  and  hairy;  the  head  was  furnished  with 
three  ocelli;  the  four  wings  were  transparent,  and  the  antennae  long,  jointed, 
and  hairy. 
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Its  Natural  History. 

It  is  about  .02  of  an  inch  in  length;  of  a  light  brownish  color,  with  four 
wings,  ciliated,  and  agrees  very  much  with  the  description  of  the  Aphelinus 
of  the  apple  tree  {A,  mytilaspis),  found  preying  upon  the  apple  scale  insect 
{MytUaapis  pomorum^y  but  differs  in  the  following  respects:  it  is  smaller, 
the  abdomen  is  considerably  longer  than  thorax,  with  the  wings  ciliated 
but  from  just  before  the  apex;  antenneee,  too,  is  different.  It  lays  its  eggs, 
a  single  one,  under  each  scale,  among  the  eggs  of  the  scale  insect.  On 
hatching,  the  larva,  which  is  a  white,  fleshy,  footless  grub,  immediately 
begins  feeding  upon  them.  After  it  has  destroyed  all  the  eggs,  and  has 
reached  full  growth,  it  changes  into  a  pupa,  remaining  in  this  condition 
for  a  few  days;  it  then  transforms  into  the  four-winged  fly,  as  described 
above,  making  its  exit  from  under  the  scale  by  eating  a  round  hole  at  the 
top. 

I  would  recommend  the  introduction  of  Limacis  into  orchards  badly 
infested  with  scales,  in  which  these  flies  do  not  appear.  Le  Baron,  State 
Entomologist  of  Illinois,  successfully  transnortea  the  Aphelinus  of  the 
apple  scale  (A.riiytilaBpia)  into  apple  orchards,  and  the  experiment  proved 
not  only  successful  but  beneficial.  It  can  easily  be  accomplished  by  tak- 
ing branches  infested  with  scales,  that  are  known  to  have  been  chalcidized, 
and  tjdng  them  on  the  infested  trees. 

Description, 

Female, — Length  about  .02  of  an  inch.  Head  wider  than  thorax, 
both  light  reddish  brown,  head  nearly  same  width  as  thorax,  three  ocelli 
forming  a  triangle,  compound  eyes  prominent,  dark;  antennae  eight-jointed, 
setaceous,  first  joint  larger  than  two,  three,  four,  and  five,  second  joint 
round,  nearly  twice  as  wide  as  third,  other  joints  gradually  increasing  in 
size,  somewhat  truncate  anteriorly,  last  or  apical  point  large  and  club- 
shaped;  legs  yellowish,  long  and  setaceous,  with  a  tibial  spur;  tarsi  long, 
five-jointed;  wings,  hyaline,  ciliated  from  stigma,  with  numerous  small, 
short  bristles  on  the  surface;  abdomen  longer  than  thorax,  upper  surface 
of  segments  more  or  less  dusky,  blackish  towards  apex,  with  several  hairs 
surrounding  ovipositor. 

Male, — Agrees  very  much  with  above  description,  excepting  it  is 
slightly  smaller  and  scape  or  first  joint  of  antennse  is  shorter  and  broader, 
the  other  joints  more  rounded  than  in  the  female,  with  red  spot  on  thorax 
at  base  of  each  wing,  with  upper  surface  of  abdominal  segments  dark 
brownish. 

I  have  made  arrangements  to  have  several  colonies  imnorted  into  this 
State  from  Florida,  and  it  is  to  be  hoped  that  they  will  multiply  as  rapidly 
as  the  report  states. 

Genus  Cosmocoma  (Forst). 

Tarsi  four-jointed;  antennse  club  not  iointed;  abdomen  petiolated;  fore- 
wings  widening  gradually,  the  marginal  vein  appearing  as  a  dot. 
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Cosmocoma  elegans,  New  sp. 


Figure  138. 


Male. — Length,  0.9  mm.;  wing  expanse,  2.1  mm. ;  greatest  width  of  fore- 
wing,  0.18  mm.  Antennae  thirteen-jointed,  considerably  longer  than  the 
whole  body;  scape  very  short,  broadened;  pedicel  of  the  antennae  brown, 
the  rest  black;  all  tarsi  entirely  light  honey  yellow,  except  the  last  joint, 
which  is  nearly  black;  wing  veins  nearly  black. — Howard. 

Parasitic  upon  oak  scale  {Kermes  sp.),  Santa  Rosa,  Cal. 
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XXX. 

FRTTIT  GROWEES'  CONVENTIONS. 


SYNOPSIS  OF  PBOOBEDING-S  OF  THE  TENTH  STATE  FRUIT 
G-RO"W15RS*  CONVENTION. 

[Held  uvdeb  the  auspices  of  the  State  Boabd  of  Hosticultube,  at  the  Citt  or  Chico, 
COMM BMCiiro  Tt7E8daY|  Noyembeb  20,  and  EnDiKQ  Fbidat,  Noybxbeb  23, 1888. 

Pursuant  to  notice  isBued  by  the  State  Board  of  Horticulture,  a  conven- 
tion of  fruit  growers,  shippers,  packers,  nurserymen,  and  others  interested 
in  horticulture  and  kindred  pursuits  in  California,  assembled  in  P3rthian 
Hall. 

The  exercises  were  opened  with  prayer,  by  Rev.  N.  R.  Peck,  of  Penryn. 

Hon.  Wm.  Johnston,  of  Richland,  Sacramento  County,  and  Mr.  Geo.  M. 
Gray,  of  Chico,  Butte  County,  were,  upon  motion,  elected  Vice-Presidents 
by  acclamation. 

ADDRESS  OF  PRESIDENT  COOPER, 

Ladies  and  Gentlemen:  This  will  be  the  tenth  Fruit  Growers'  Conven- 
tion, and  the  sixth  held  under  the  auspices  of  the  State  Board  of  Horti- 
culture. 

At  the  ninth  Convention,  held  in  Santa  Barbara,  ninth  to  twelfth  of  April 
last,  I  urged  veiy  fully  the  subjects  which  I  deemed  of  greatest  importance 
to  be  considered.  There  have  not  been  any  material  changes  in  the  fruit- 
growing interests,  so  that  I  refer  you  to  the  opening  remarks  made  at  that 
time. 

Our  last  biennial  report  is  now  ready  for  distribution.  It  comes  down 
to  July  of  this  year.  Contains,  besides  the  reports  of  ofl&cers,  the  transac- 
tions of  the  Santa  Rosa  Convention,  held  in  November,  1887,  and  the  one 
held  in  Santa  Barbara,  April  of  this  year.  We  consider  this  report  of  great 
value  to  all  those  interested  in  fruit  growing;  we  also  recommend  the  pre- 
vious report  of  1885  and  1886 — ^to  be  had  on  application  at  our  oflSce,  220 
Sutter  Street,  San  Francisco. 

Before  reviewing  the  last  report  I  make  mention  that  this  is  the  first  time 
in  the  history  of  the  Board  that  we  have  been  able  to  present  the  work  so 
promptly  to  the  fruit  growers.  It  has  been  accomplished  by  the  great  en- 
ergy and  indefatigable  efforts  of  our  Secretary,  B.  M.  Lelong,  for  which  he 
has  the  heartfelt  thanks  of  the  Board,  and  will  have  the  thanks  of  every 
fruit  grower  who  peruses  it. 

The  report  is  here  for  gratuitous  distribution,  and  I  trust  every  member 
of  this  Convention  will  avail  themselves  of  the  opportunity  to  procure  a 
copy.  Some  reference  was  made  in  my  opening  remarks,  referred  to,  of 
the  difficulties  the  Board  had  to  encounter,  and  it  is  pertinent  in  this  place 
to  mention  that  the  appropriation  last  made  for  the  expenses  of  the  Board, 
the  time  between  March  31  and  June  30, 1887,  was  overlooked,  so  that  we 
had  no  funds  for  April,  May,  and  June;  all  expenses  incurred  during  those 
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months  remain  unpaid.  The  deficiency  should  be  met  by  a  special 
appropriation  at  the  next  meeting  of  the  Legislature 

We  turned  back  to  the  State  Treasury  $2,762  71  of  unused  funds,  and 
yet  by  an  oversight  we  could  not  recover  for  the  expenses  during  said  three 
months.    I  refer  you  to  page  17  of  that  report. 

The  appropriation  is  totally  inadequate  for  the  demands.  I,  as  a  mem- 
ber of  the  Board,  have  been  called  upon  to  advance  money  to  procure 
materials,  because  parties  are  unwilling  to  wait  so  long  to  get  a  warrant, 
and  then  submit  to  a  discount  to  get  the  cash.  A  certain  sum  of  money 
should  always  be  in  the  hands  of  the  Treasurer  for  immediate  use. 

I  submit  for  the  action  of  this  Convention  to  adopt  some  measure  asking 
the  Legislature  for  a  larger  appropriation,  and  a  diflferent  disposal  of  the 
funds  appropriated. 

I  recommended  on  page  161  further  consideration  of  the  subject  of  dis- 
tribution of  fruits.  Since  that  Convention  there  has  been  organized  a 
Dried  Fruit  Association,  to  protect  the  dried  fruit  interests,  as  also  raisins 
and  nuts.    The  fullest  discussion  is  invited  on  this  subject. 

It  is  also  important  that  this  Convention  should  have  the  benefit  of  the 
result  of  the  auction  plan  as  practiced  by  the  California  Fruit  Union  of 
sales  of  shipments  of  ripe  fruit  in  eastern  markets  for  the  last  crop. 

I  recommend  that  the  subject  of  protection  to  fruit  industry  be  omitted 
from  our  programme  at  this  Convention. 

The  ravages  of  the  Icerya  purchasi  become  more  and  more  alarming. 
The  gas  remedy  appears  to  be  given  up,  and,  so  far  as  I  have  been  informed, 
no  radical  warfare  has  been  made  against  the  pest.* 

The  United  States  Department  of  Agriculture,  Division  of  Pomology,  are 
soliciting  cooperation  of  the  fruit  growers,  to  prepare  a  display  of  fruits  for 
the  Paris  Exposition  of  1889.  Should  the  Convention  desire  to  take  any 
action  regardmg  this  request  it  will  be  in  order  to  do  so.  I  therefore  recom- 
mend that  the  subject  form  a  part  of  our  programme. 

No  fruit  in  California  at  the  present  time  claims  so  much  attention  as 
the  olive.  A  great  deal  has  been  written.  Conflicting  reporte  have  created 
an  inquiry  that  cannot  be  satisfied,  there  being  no  experience  to  ratify 
statements  made. 

Arthur  Tappan  Marvin,  of  San  Francisco,  has  compiled  quite  an  elabo- 
rate work,  principally  translations  from  Italian  books,  recently  on  sale,  ia 
which  certain  statemente  are  made,  which  may  or  may  not  be  true,  there 
being  no  experimental  fact  to  determine.  At  any  rate,  what  has  been  said 
about  the  Redding  picholine  being  nearly  allied  to  the  wild  olive,  and  com- 
paratively worthless,  has  created  alarm  amongst  the  growers. 

This  variety  has  been  planted  by  the  thousands.  It  is  important  and 
necessary  that  we  should  investigate  these  statements,  so  as  to  prevent  the 

Slanting  of  new  orchards  of  worthless  varieties,  or  should  the  publications 
ave  no  foundation  in  fact,  then  to  allay  the  alarm  created  by  them. 

If  there  are  varieties  in  Europe  so  greatly  superior  to  the  Mission,  we 
should  make  every  effort  to  get  them  for  general  cultivation  in  California. 

I  again  urge  that  we  ought  to  encourge  forest  tree  planting  for  the  pro- 
tection of  our  fruit  trees. 

Our  fruit  industry  is  rapidly  increasing  from  year  to  year.  Our  fiiiits 
are  sought  by  the  people  m  almost  every  part  of  the  country;  we  have  a 
growing  demand  with  an  increased  interest  in  our  products. 

Shall  we  keep  pace  in  our  eflforte  so  as  to  profit  by  it?  We  should  give 
our  greatest  energies  to  improve  our  methods  oy  producing  better  varietieB 

*  Since  that  time  the  loerya  purchan  has  been  practically  exterminated,  through  the 
introduction  of  the  Australian  ladybird  ( Vedalia  cardinalU). 
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— take  greater  pains  in  picking,  packing,  and  drying,  and  put  on  the  mar- 
ket in  perfect  condition  at  reasonable  prices. 

Proper  distribution  will  be  the  greatest  obstacle  to  our  success.  We 
must  not  relax  our  efforts  in  educating  the  people,  in  insisting  upon  trans- 
portation facilities,  and  in  doing  everything  that  will  harmonize  our  efforts 
for  our  success. 

All  personal  prejudices  should  be  overcome  by  that  which  is  more  impor- 
tant— universal  good. 

With  these  few  remarks,  ladies  and  gentlemen  of  this  Convention,  I  sub- 
mit these  questions  for  your  consideration. 


ADDRESS  OP  WELCOME. 
Delivered  by  Rby.  E.  Graham,  of  Chico. 

Ladies  and  Gentlemen:  The  old  play-writers  were  accustomed,  before 

1>roducing  the  substance  of  their  play,  to  construct  what  they  called  a  pro- 
c^ue;  that  is,  something  b3r  which  the  general  nature  and  character  of  the 
play  which  was  to  follow  might  be  determined. 

The  distinguished  gentleman  who  was  to  address  you  this  morning,  Gren- 
eral  Bidwell,  has  delegated  to  me  the  position  of  speaking  the  prologue  of 
what  is  subsequently  to  follow.  I,  however,  must  cast  myselr  upon  my 
Yankee  tendency  to  guess  somewhat  as  to  what  shall  be  the  nature  and 
character  of  the  play  you  are  to  perform,  for  I  am  no  horticulturist  myself, 
as  you  know  from  the  official  designation  by  which  I  hav^  been  introduced, 
still  I  have  had  the  pleasure  of  reading  the  admirable  biennial  reports 
which  you  have  issued,  to  which  reference  has  been  made  in  the  adaress 
of  your  President,  and  from  them  I  gather  something  of  the  general  aims 
of  your  meeting. 

I  take  it  for  granted  that  you  are  those  that  were  spoken  of  by  a  very 
talented  literary  gentleman  (Carlyle)  as  those  who  ''cause  to  grow  one 
blade  of  grass  where  a  blade  of  grass  never  grew  before,"  and  that  each  of 
you  is,  therefore,  *'of  more  value  to  the  world  than  fifty  warriors." 

This  indicates,  I  think,  the  character  of  your  avocation.  You  are  not 
accustomed  to  the  roar  and  rattle  of  machinery,  nor  to  the  clash  of  arms, 
nor  to  those  pculiar  antagonisms  that  arise  sometimes  out  of  commercial 
and  political  affairs,  but  you  walk  in  the  quiet  vales  of  Agriculture,  you 
live  in  the  sunlight,  you  listen  to  the  hum  of  the  bee  and  the  voice  of  the 
warblers  of  the  forest,  you  study  those  things  that  lead  you  upwards,  fol- 
lowing the  trailing  vine  as  it  climbs  upward  to  the  skies,  and  there  is  only 
one  step,  it  seems  to  me,  between  your  vocation  and  Paradise  itself,  a  very 
short  one  to  the  garden  wherein  all  flowers  ever  grow  and  wherein  luscious 
fruits  are  always  picked. 

Now  I  think  it  is  very  proper  that  ire,  here  in  Butte  County,  should  give 
you  a  most  hearty  greeting,  for  we  are,  par  excellence^  horticulturiste  and 
agriculturiste,  and  we  flatter  ourselves  that  however  distinguished  you  may 
be  personally  or  as  an  association,  we  are  in  such  a  position  as  to  give  you 
a  hearty  ana  universal  welcome. 

I  have  not  the  slightest  doubt  but  that  you  all  represent  the  "  garden 
spots  of  California;"  each  one  of  you  lives  in  the  finest  climate  and  in  the 
very  best  part  of  California.  Well,  let  me  assure  you  that  you  have  not 
traveled  beyond  that  boundary;  that  you  may  feel  perfectly  at  home  while 
you  are  within  old  Butte,  for  we,  too,  claim  that  we  are  in  the  ''  garden 
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spot  of  California."  It  is  true  that  we  cannot  boast  very  much  of  our  sun- 
shine this  rooming,  but  this  is,  you  know,  ^^exceptional  in  (mr  district.^'  I 
have  not  the  slightest  doubt  but  what  you  have  also  had  to  make  apology 
for  your  sections  sometimes  in  having  rain  when  you  have  expected  and 
desired  sunshine.  I  can  assure  you,  however,  that  we  have  sunshine  in  all 
its  glory;  indeed,  I  am  reminded  of  the  fact  that  one  of  the  most  distin- 
guished horticulturists  of  our  State,  Judge  Talbot,  of  Tulare,  describes  that 
belt  of  land  which  stretches  from  Red  Bluff,  on  the  north,  to  Bakersfield, 
in  the  south,  as  being  the  ^^  sunshine  hell  of  Calijomiay^  having  the  distin- 
guished eminence  of  being  "  above  the  fog  belt  and  below  the  cloud  belt," 
indicating  that  it  is  really  the  home  of  the  fig,  of  the  pomegranate,  and  of 
the  orange,  which  you  can  see  here  represented  to-day.  We  therefore  say 
this  downpour  is  exceptional;  at  the  same  time  you,  no  doubt,  understand 
how  we  also  appreciate  the  abundant  rains  which,  with  the  sunlight,  make 
up  the  glory  of  the  land,  bringing  to  us  the  fruits  and  flowers  in  which 
we  so  much  delight.  You  can,  therefore,  pardon  us  for  giving  you  a  drench- 
ing to-day. 

In  other  lines  also,  I  think  we  have,  if  not  the  preeminence,  very  near 
the  preeminence;  we  can  show  you  *'  big  things  "  up  here  in  Butte.  I  have 
not  had  the  opportunity  to  get  correct  statistics  as  to  our  area  or  produc- 
tions, but  I  venture  the  assertion  that  Butte  will  compare  favorably  with 
your  most  extensive  areas  and  most  varied  productions.  We  have  what, 
perhaps,  might  be  called  the  "  biggest  farm  in  the  world,"  at  least  a  very 
distinguished  Scotch  gentleman,  who  called  on  me  the  other  day,  gave  me 
the  assurance  that  he  had  the  opportunity  of  examining  into  horticulture 
and  agriculture  all  the  world  over,  and  he  gave  us  in  Butte  County  the  pre- 
eminent distinction  of  having  "  the  largest  detail  thoroughly  cultivated 
farm  in  the  world;"  there  may  be  modifications,  of  course,  in  some  sense. 
We  have  also,  as  Sir  Joseph  Hooker  has  said,  the  biggest  oak  in  the  world, 
and  he,  I  venture  to  say,  is  an  authority  upon  that  subject.  We,  I  think, 
can  present  you  with  one  of  the  biggest  cherry  trees  in  the  State  of  Cali- 
fornia, if  not  in  the  world,  and  I  think,  perhaps,  we  can  show  you  also  the 
largest  grain  farm  in  the  world,  within  the  boundaries  of  Butte  County;  at 
least  we  have  only  to  step  across  the  border  and  beguile  ourselves  with  the 
belief  that  we  are  still  in  Butte  County,  and  assure  you  of  the  fact  that  we 
have  the  largest  grain  farm  in  the  world. 

We  have  a  great  many  things  that  are  beautiful.  I  would,  however,  we 
could  this  morning  present  to  you  one  of  the  biggest  things  we  boast  of,  one 
of  the  largest  hearts  in  the  world,  that  would  give  you  a  welcome  such  as 
I  never  could  speak. 

He  is  a  virtual  production  of  Butte  County,  and  we  are  as  proud  of  him 
in  Butte  as  Santa  Barbara  County  is  of  your  distinguished  President,  and 
Sonoma  is  of  her  pioneer  hero.  General  Vallejo,  whom  we  are  proud  to 
greet  here  to-day. 

Our  honored  citizen  is  absent,  as  has  been  referred  to  by  the  President 
of  the  Convention,  or  from  the  fullness  of  that  big  heart  I  am  sure  you 
would  have  such  a  welcome  as  would  gladden  you  and  give  you  to  under- 
stand that  if  we  are  not  the  biggest  in  everything,  we  are  at  least  the  big- 
gest in  appreciation  and  hospitality. 

I  cannot,  of  course,  inform  you  very  correctly  of  the  varied  industries  of 
the  county,  but  I  will  take  it  for  granted  that  you  have  eyes  such  as  will 
search  out  for  yourselves  its  capabilities,  and  by  which  you  will  be  assured 
that  you  have  come  to  a  place  that  none  of  you  can  afford  to  despise,  and 
that  you,  perhaps,  would  like  to  understand  more  thoroughly.  You  will 
find,  too,  after  your  examination,  that  this  is  the  spot  of  all  others  that 
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comes  up  to  the  famous  saying  that,  "if  you  tickle  the  ground  with  a  hoe, 
it  will  laugh  a  harvest."  We  can  assure  you  that  there  is  nothing  that  is 
worth  producing,  either  in  agriculture  or  horticulture,  that  cannot,  in  a 
measure,  and  in  most  cases  to  perfection,  be  produced  in  Butte  County, 
and  the  diflficulty,  indeed,  is  to  select,  in  the  whole  scope  of  horticulture, 
an3rthing  that  will  not  grow  in  Butte  County. 

And  we  can  also  assure  you  that  we  do  not  require  the  abundance  of  irri- 
gation that  is  required  in  some  counties  that  are  represented  here,  giving  us, 
I  think,  a  special  prominence  in  the  matter  of  horticulture  and  agriculture, 
reducing  the  price  of  the  productions  of  our  cereals  and  fruit,  and  com- 
mending itself  to  everjr  horticulturist  as  the  very  home  of  fruit  and  flowers. 
But  to  come  to  a  special  point,  I  have  no  doubt  at  all  that  I  am  expected 
to  represent  to^ay  something  that  I  cannot  fully  express,  and  that  is  the 
great  desire  on  the  part  of  our  people  thai  you  shoula  feel  entirely  at  home 
among  our  citizens — among  the  people  of  Butte  County. 

My  embarrassment  results  not  simply  because  you  are  a  distinguished 
class  of  people,  an  honorable  class  of  people  individually,  but  because  you 
represent  to  such  a  high  degree  the  great  qualities  and  conditions  of  life  in 
which  we  Uve.  If  I  shoula  attempt  to  express  the  sentiment  which  is 
before  your  mind  to-dg,y,  and  deep  down  in  the  hearts  of  our  people,  I 
should  say  to  you  trulv  that  every  latch-string  of  old  Butte  is  at  the  portal, 
every  door  is  open,  ana  every  heart  brings  its  gladdest  welcome  to  make 
you  feel  at  home  while  you  are  with  us.  I  should  say,  also,  that  all  things 
seem  to  combine  to  increase  our  gladness  and  swell  our  welcome.  Those 
flowers  around  us  bloom  for  you  to-day.  The  orchards  are  dropping  upon 
you  their  richest  fruits,  the  vineyards  are  pouring  out  their  vintages,  the 
very  "trees  of  the  field  are  clapping  their  hands,"  and  the  benedictions  of 
all  hearts,  I  trust,  will  rest  upon  you  and  linger  with  you  when  you  go  from 
us,  until  you  again  return  to  gladden  us  and  receive  the  most  abundant 
welcome  that  we  can  possibly  confer. 


INSECT  PESTS. 

Essay  by  H.  P.  Stablkb,  Yuba  City. 

.  Fruit  culture  in  California  is  now  assuming  vast  proportions,  and  eyery 
department  is  being  thoroughly  worked  up  by  energetic  men.  The  Fruit 
Union  has  proven  itself  eminently  successful  and  insures  a  market  for  the 
California  fruit  grower  in  the  East  for  an  almost  unlimited  output  of  green 
fruit.  The  Dried  Fruit  ^Lssociation  will  doubtless  do  the  same  for  him  for 
his  dried  fruit.  The  success  of  these  two  enterprises  at  once  puts  the  fruit 
business  in  this  State  on  a  sound  basis  commercially,  and  no  doubt  will  be 
the  cause  of  many  engaging  in  the  business  in  the  near  future. 

But  there  are  yet  serious  hinderances  to  the  ultimate  success  of  the 
business,  which,  if  not  overcome  and  counteracted,  will  in  a  great  measure 
reduce  the  profits  and  may  seriously  cripple  what  now  promises  to  rank 
with  the  most  prominent  industries  of  the  State.  Undoubtedly  the  greatest 
threatened  drawback  to  the  success  of  the  fruit  interests  of  the  State  is  the 
prevalence  of  depredating  insects  on  both  tree  and  vine. 

Nearly  every  branch  of  industry  is  aflBiicted  by  injurious  insects.  Earth, 
air,  and  the  sea  swarm  with  them.  All  crops  throughout  the  country  are 
more  or  less  injured  by  them,  and  many  are  entirely  ruined  by  their' dep- 
20" 
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redations.  Cotton  and  tobacco  in  the  South,  potatoes  and  com  in  the 
West,  and  wheat  and  rye  in  the  North,  have  often  been  rendered  entirely 
profitless  by  their  devastation;  but  it  is  the  fruit  grower  of  California  who 
suffers  most  from  the  depredations  of  jjests.  The  tree  in  the  nursery,  the 
tree  as  it  grows  in  the  orchard,  the  fruit  on  the  tree,  and  the  fruit  after  it 
is  dried,  are  often  infested  with  pestiferous  insects. 

Our  climate — so  mild  and  equable — is  wonderfully  favorable  to  the  prop- 
agation and  dissemination  of  insect  pests.  While  almost  every  known 
horticultural  product  of  the  world  will  grow  and  Sourish  in  some  part  of 
California,  the  pests  that  infest  it,  owing  doubtless  to  the  salubrity  of  the 
climate,  will  also  multiply  and  spread  to  an  incalculable  extent  Not  only 
have  we  to  contend  with  almost  every  pest  that  is  congenial  toother  climes, 
but  with  some  species  that  only  exist  to  a  considerable  extent  in  this  State. 

Many  of  our  enterprising  citizens  who  have  imported  trees,  plants,  and 
scions  from  foreign  countries  are  doubtless  responsible  for  the  introduction 
and  subsequent  spread  of  some  of  our  worst  pests;  but  however  it  happened, 
we  know  that  the  pests  are  here,  and  it  looks  as  though  their  eradication 
was  going  to  be  a  difficult  problem  to  solve. 

The  orange  growers  of  the  southern  part  of  the  State  are  unpleasantly 
familiar  with  the  cottony  cushion  scale,  now  (November,  1889)  practically 
exterminated,  the  peach  and  prune  growers  of  upper  California  have  been 
forced  into  a  reluctant  acquaintance  with  the  pernicious  scale,  and  the 
apple  and  pear  growers  are  sorely  troubled  with  codlin  moth  and  woolly 
aphis.  The  ravages  of  pests  in  this  State  alone  annually  amounts  to  tens 
of  thousands  of  dollars,  and  unless  effective  laws  are  enacted  by  our  Legis- 
lature and  stringent  measures  adopted  and  followed  by  ourselves,  the  loss 
will  certainly  increase  at  a  fearful  ratio. 

I  am  not  prepared  to  say  that  the  present  laws  on  the  subject  are  not 
sufficient  for  the  purpose  designed,  but  if  they  are  wanting  in  any  essential 
particular,  they  should  be  speedily  amended  and  made  to  conform  to  the 
necessities  of  the  case.  It  aoes  not  seem  to  be  so  much  the  deficiency  of 
the  laws  applicable  to  the  matter  in  hand,  as  the  non-compliance  with  them 
by  interested  parties. 

From  the  fact  that  pests  spread  from  orchard  to  orchard,  through  some 
process  not  well  understood,  thus  rendering  the  thorough  and  scientific 
spraying  and  disinfecting  of  one  man  useless,  unless  his  neighbors  adopt 
the  same  course,  the  most  stringent  and  binding  methods  should  be  adopted 
and  inflexibly  pursued,  to  contest  every  inch  of  progress  made  or  threatened 
by  pests. 

The  inventive  genius  of  the  American  people  has  placed  in  the  hands  of 
the  modern  horticulturist  adequate  and  efficient  appliances  for  the  destruc- 
tion of  these  insidious  enemies.  The  law  has  also  wisely  provided  fbr  an 
officer,  whose  duty  it  is  to  examine  orchards,  experiment  with  the  nature 
and  habits  of  insect  pests;  to  ascertain,  invent,  and  promulgate  remedies 
and  outline  the  best  methods  of  their  application  for  the  destruction  of  the 
pests;  to  import  known  parasites  if  possible,  and  generally  to  assist  in  every 
possible  manner  to  attain  the  end  desired.  Such  an  officer  now  exists,  and 
IS  believed  to  be  worthv  and  competent.  He  is  doing  his  duty  in  a  careful, 
laborious,  and  painstaking  manner.  All  else  to  be  done  remains  with  the 
fruit  growers.  Thev  should  organize,  in  every  fruit-growing  section  of  the 
State,  horticultural  societies.  Every  fruit  grower,  however  small  his 
possessions  may  be,  should  become  a  member,  and  every  member  should 
regularly  attend  the  meetings.  The  local  Inspector  oi  Fruit  Pests  and 
Quarantine  Guardian  should  have  at  all  times  the  full  and  vigorous  moral 
support  of  every  member. 
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It  is  notorious  that  in  many  fruit-growing  sections  of  the  State  some 
orchardists  annually  expend  much  time  and  money  in  spraying,  cleansing, 
and  pursuing  other  well  known  modes  in  exterminating  pests,  while  adjoin- 
ing owners  neglect  their  orchards,  knowing  them  to  be  infested,  thereby 
affording  a  hotbed  and  breeding  place  for  the  worst  of  pests.  Vigorous  and 
well  directed  efforts,  and  a  thorough  and  efficient  concert  of  action,  seems 
to  be  what  is  needed.  Efficient  remedies  are  known  to  the  skilled  pomol- 
ogist,  and  can  be  ascertained  and  procured  by  every  one.  They  should 
always  be  applied  at  the  full  standard  of  strength,  and  in  the  most  thor- 
ough and  exhaustive  manner,  and  by  every  one  who  has  an  infested  tree. 
A  community  can  be  infested  from  one  tree  planted  in  a  houseyard,  and 
it  is  highly  important  that  every  fruit  grower  should  be  well  versed  in  the 
time  of  application.  When  the  insect  is  in  its  incipient  state  it  is  much 
more  easily  killed  than  when  it  approaches  maturity  and  takes  on  its  defen- 
sive armor. 

Every  infested  tree  should  be  repeatedly  and  thoroughly  cleansed  at  the 
proper  time,  and  in  default  thereof  immediately  removed  and  destroyed. 
From  a  limited  expNerience  I  am  convinced  that  apathy  on  the  part  of  the 
fruit  growers  of  California  is  the  best  friend  that  tne  insect  pest  has  as  yet 
found.  Persons  who  have  but  a  few  fruit  trees  for  family  use  seem  to  be 
the  most  careless  in  respect  to  their  condition.  They  obtain  their  income 
from  some  business  other  than  fruit  growing,  and  therefore  give  their  trees 
little  or  no  attention.  Of  course  it  would  not  pay  the  latter  class  of  per- 
sons to  purchase  and  keep  in  order  a  full  complement  of  appliances  for  the 
destruction  of  pests,  or  to  learn  from  others  versed  in  the  matter  the  most 
approved  remedies  for  that  purpose,  but  the  fact  still  exists  that  the  dis- 
semination of  these  little  enemies  to  the  orchard  comes  largely  from  the 
foul  trees  of  the  small  grower;  therefore,  it  should  be  obligatory  on  the  part 
of  such  owners,  to  either  keep  their  trees  in  a  healthy  state,  or  else  remove 
them.  Almost  any  progressive  orchardist  would  apply  the  remedies  for  a 
nominal  consideration,  his  main  benefit  accruing  from  the  fact  of  the 
destruction  of  the  pests.  • 

This  should  be  brought  about  and  rendered  compulsory  by  stringent 
statutory  enactments,  or  by  a  strong  public  opinion,  or  by  the  watchful 
care  and  persistent  importunity  of  local  societies  of  intelligent  pomologists, 
or  by  all  of  these  agencies. 

Many  of  the  intelligent,  experienced,  and  progressive  California  orchard- 
ists seem  to  be  derelict  in  contending  against  the  spread  of  injurious  insects. 
They  do  not  vouchsafe  to  the  subject  the  importance  it  deserves.  They  do 
not  realize  that  unless  prompt  and  vigorous  preventive  measures  are  pur- 
sued their  property  is  constantly  deteriorating.  It  is  not  enough  to  wait 
until  the  enemy  appears,  and  appreciable  damage  is  done,  before  action  is 
taken.  A  preventive  is  always  better  than  a  cure.  The  orchardist  should 
be  untiring  in  his  warfare.  He  should  disinfect  and  spray  upon  knowing 
the  threatened  danger,  and  that,  too,  with  the  same  regularity  that  he  prunes 
and  cultivates,  regardless  of  labor,  and  almost  regardless  of  expense. 

The  continuous  and  necessary  custom  of  transporting  scions  and  nursery 
trees  to  and  from  all  parts  of  the  country,  of  itself  foreshadows  the  danger, 
and  the  unwritten  history  of  scores  of  dilapidated  and  ruined  orchards  in 
many  parts  of  the  State  fully  demonstrates  it. 

The  frequent  and  instructive  meetings  of  this  and  other  similar  organ- 
izations, attended  by  fruit  growers,  bring  home  to  their  minds  a  full  and 
ample  knowledge  of  remedies,  and  they  should  be  applied  with  alacrity. 
The  cost  is  inconsiderable  compared  with  the  benefit. 
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I  believe  that,  with  a  unity  of  action  and  with  a  wholesome  individual 
energy  on  the  part  of  the  fruit  producers,  the  prevalence  of  injurious  insects 
in  California  will  be  materially  lessened,  and  they  may  be  exterminated. 

DISCUSSION. 

A  general  discussion  on  insect  pests  followed,  in  which  the  universal 
opinion  was  expressed  that  all  insect  pests  can  be  kept  under  control,  if 
not  entirely  exterminated,  by  united  and  persistent  work;  that  the  laws  on 
this  subject  now  on  our  statute  books  should  be  enforced,  and  if  said  laws 
are  not  sufficient  new  laws  should  be  enacted  that  would  meet  the  diffi- 
culties. 

The  various  remedies  and  modes  of  application  were  also  thoroughly 
discussed.  The  rules  and  regulations  of  this  Board,  however,  give  all  the 
approved  remedies  and  methods  that  have  proven  to  be  the  most  practical 
after  experiments  and  actual  use  in  the  orchard. 

The  remedies  for  the  worst  of  our  insect  pests,  the  cottony  cushion  scale, 
are  now  useless,  as  the  wonderful  Vedalia  has  almost  entirely  destroyed 
this  pest. 

It  was  evident  from  the  discussion  that  the  fruit  growers  of  California 
do  not  intend  to  allow  any  pestiferous  insects  to  interfere  with  the  grow- 
ing of  fruits  for  profit. 

PEACH  CULTURE. 

Essay  by  P.  W.  Butler,  Penryn. 

Since  the  harvesting  of  the  peach  crop  of  this  season  Q888)  many  lead- 
ing fruit  growers  and  fruit  dealers  have  oeen  consulted,  tnat  the  very  latest 
data  might  be  obtained  relating  to  the  production  and  disposition  of  this 
pppular  fruit.  It  is  the  general  opinion  that  while  peaches  can  be  grown 
in  most  parts  of  California  with  the  certainty  of  a  fair  average  crop,  yet 
in  only  a  small  portion  of  the  State  can  they  be  grown  with  satisfactory 
profit.  It  is  at  points  where  it  has  been  proven  that  they  grow  in  the  great- 
est perfection  that  peach  orchards  should  be  planted,  and  great  care  should 
be  exercised  in  selecting  the  location.  For  table  use,  peaches  require  to  be 
highly  colored,  of  excellent  flavor,  and  large  in  size.  These  qualities  are 
obtained  in  the  highest  degree  where  orchards  are  planted  on  sloping  hill- 
sides, on  undulating  land  that  is  well  drained,  where  there  is  entire  freedom ' 
from  fogs,  and  continuous  sunshine  during  the  period  of  ripening.  If 
peaches  are  to  be  sold  fresh  in  the  markets  of  the  East,  the  orchard  must 
not  be  distant  from  a  main  line  of  railroad  transportation.  If  for  canning 
or  drying,  lands  more  remote  from  railroads  may  be  profitably  used, 
because  of  their  being  cheaper. 

VARIETIES  TO  PLANT. 

In  plantins  for  shipment  East,  the  varieties  of  freestones  now  preferred, 
ripening  in  the  order  mentioned,  are"  the  Alexander,  Hale's  Early,  Poster, 
Susquehanna,  Late  Crawford,  Brandywine,  Salway,  and  Bilyeu's  Late 
October;  of  clingstones,  the  Tuscan,  Albright,  Greorge's  Late,  and  Levy  (or 
Henrietta).  These  varieties  ripen  in  regular  succession,  beginning  in.  May 
and  ending  in  October.  For  canning  or  drying,  the  Muir  and  Wager  may 
be  added  as  being  among  the  best  varieties. 
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PLANTING. 

In  preparing  the  ground  for  planting,  it  should  be  thoroughly  free  from 
stumps  and  roots,  and  plowed  and  subsoiled  to  a  depth  of  sixteen  inches 
or  more,  and  no  reasonable  expense  should  be  spared  to  have  it  perfectly 
pulverized.  Planting  in  equilateral  triangles  is  preferable  to  squares,  as 
the  ground  is  more  completely  occupied  without  the  tops  or  roots  of  the 
trees  intermingling.  Fifteen  per  cent  more  trees  can  also  be  put  on  an 
acre  by  this  method  at  same  distances.  The  proper  distance  apart  to 
place  trees  is  now  thought  to  be  eighteen  to  twenty  feet.  Trees  one  year 
old  are  preferred. 

PRUNING. 

At  the  time  of  planting  cut  the  tops  from  the  trees  to  a  uniform  height 
of  sixteen  inches  irom  the  ground,  and  let  from  three  to  five  of  the  branches 
growing  at  equal  distances  from  each  other  form  the  top  to  the  trees,  and 
remove  all  other  growth.  Wrap  the  trees  with  paper  below  these  branches 
to  the  ground  as  a  protection  from  the  sun  and  to  keep  out  the  borers. 
The  following  winter  cut  the  branches  back  to  six  or  eight  inches  long. 
The  next  year  leave  two  or  three  shoots  to  each  branch  and  cut  them  to  a 
length  of  about  twelve  inches.  When  the  tree  is  three  years  old,  one  third 
of  the  growth  may  be  removed,  but  if  a  vigorous  growth  has  been  made 
one  half  may  be  cut  away  and  thinning  be  done  to  keep  the  tree  properly 
balanced,  with  the  outer  limbs  standing  at  an  angle  of  tnirty  desrees  from 
a  perpendicular.  This  will  always  enable  plowing  to  be  done  close  to  the 
tree.  After  this,  one  third  of  the  yearly  growth  is  generally  removed  until 
the  tree  is  six  or  seven  years  old,  when  the  longest  branches  only  are  cut 
back,  to  keep  the  tree  level  on  its  top,  and  thinning  sufficient  to  prevent  the 
top  from  becoming  too  bushy. 

FERTILIZING. 

Quite  heavy  fertilizing  can  be  made  profitable.  Stable  manures  are  the 
least  expensive  when  obtained  near  the  orchard.  An  excellent  fertilizer  is 
two  hundred  x)ound8  of  bone  dust,  twenty-five  pounds  of  potash,  and  twen- 
ty-five pounds  of  lime,  placed  in  barrels  or  vats,  the  potash  dissolved  and 
poured  over  the  bone  dust,  and  lime  then  placed  on  top,  and  the  mass  well 
wet;  then  covered  for  ten  days,  and  appliea  broadcast  on  an  acre  of  orchard 
in  the  fall  or  winter,  plowing  or  cultivating  to  immediately  follow.  This, 
if  applied  yearly,  is  said  to  furnish  the  necessary  amount  of  phosphoric 
acia,  nitrogen,  lime,  and  potash  to  keep  the  soil  in  a  peach  orcnard  from 
becoming  exhausted. 

CULTIVATING. 

It  is  usual  to  begin  next  to  the  trees,  and  plow  with  one  horse  three  or 
four  furrows  on  each  side  of  the  row  to  a  deptn  of  five  or  six  inches;  then 
with  a  larger  plow  and  two  horses  the  centers  can  be  plowed  to  a  depth  of 
eight  inches.  This  can  be  done  in  the  early  winter,  care  being  taken  not 
to  work  the  ground  when  too  wet.  In  February  or  March  a  second  plow- 
ing can  be  made,  this  time  turning  the  furrows  in  an  opposite  direction, 
wUch  brings  the' ground  back  to  its  original  level.  Cultivation  should 
immediately  follow,  "before  the  soil  becomes  hardened  by  exposure  to  the 
sun  and  wind.  This  must  be  repeated  after  each  succeeding  rain,  as  soon 
as  it  becomes  sufficiently  dry;  and  after  rains  have  ceased  at  intervals  of 
two  or  three  weeks,  until  the  fruit  is  picked,  when  cultivation  may  be  less 
frequent 
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IRRIGATION. 

Irrigation  is  usually  begun  in  May,  but  it  generally  should  be  applied 
much  earlier,  sometimes  in  March  and  frequently  in  April,  or  whenever 
insufficient  moisture  is  furnished  by  rainfall.  It  is  well  to  plant  the  trees 
on  a  grade  of  about  six  inches  fall  to  the  rod.  Ditches  can  be  made  with 
a  single  shovel  plow,  three  feet  apart,  the  rows  of  trees  being  the  guide  to 
the  man  making  the  furrows,  and,  with  a  little  experience,  he  can  always 
make  them  on  that  grade  so  that  the  water  will  run,  while  at  less  grade  the 
work  could  not  be  done  without  surveying  each  furrow.  Water  should  be 
run  in  the  ditches  until  the  ground  is  well  saturated;  then,  as  soon  as  it 
has  become  sufficiently  dry,  which  takes  from  one  to  two  days  on  light 
ground,  but  longer  on  heavier  ground,  it  should  be  thoroughly  cultivated 
to  prevent  baking,  which,  in  most  soils,  is  sure  to  occur  unless  cultivation 
follows  each  irrigation.  Although  this  process  is  more  expensive  than  the 
old  method  of  running  water  in  the  same  ditches  through  the  entire  season, 
the  yield  of  fruit  mil  be  increased  to  an  extent  that  will  more  than  meet 
the  extra  expense.  The  fruit  will  be  larger,  and  whether  it  is  dried,  canned, 
or  sold  fresh,  the  largest  fruit  sells  for  the  highest  price  in  the  markets  of 
the  East. 

PICKING  AND  PACKING. 

Early  peaches,  such  as  the  Alexander  and  Hale's  Early,  are  only  used 
when  fresh,  not  being  suited  to  either  canning  or  drying,  and  all  that  can 
not  be  used  in  eating  or  cooking  must  be  wasted.  Nearly  all  the  later 
varieties,  when  not  sold  fresh,  can  be  either  canned  or  dried.  For  distant 
shipment  peaches  must  be  quite  firm  when  picked,  although  they  should 
be  colored  and  show  signs  of  being  in  a  ripe  condition.  It  is  at  this  time 
that  their  increase  in  size  is  most  rapid,  and,  if  picked  too  green,  they  will 
not  only  be  small,  but  will  never  attain  good  eating  qualities,  and  be  mis- 
erable when  reaching  market. 

The  methods  of  picking  and  packing  now  in  use  can  be  improved  upon. 
If  the  picker  drops  a  peach  into  a  box  or  basket,  and  the  fall  is  only  a  few 
inches,  it  is  thereby  injured,  although  the  injury  may  not  be  perceived  by 
the  most  careful  packer.  It  will,  however,  prematurely  begin  to  decay  at 
the  very  point  struck  when  dropped.  To  avoid  this,  and  all  rough  hand- 
ling between  the  orchard  and  packing  house,  the  fruit  may  be  packed  under 
the  trees  when  it  is  desired  to  have  very  particular  work  done.  A  light 
handcart,  with  a  frame  under  the  axle  arranged  to  take  five  or  six  peach 
boxes,  and  a  platform  above  on  which  to  wrap  and  pack  the  peaches,  is 
needed  for  this  work.  The  cart  can  be  taken  from  tree  to  tree,  each  peach 
picked,  and  wrapped  before  leaving  the  hand  and  placed  in  the  box.  All 
overripe  or  imperfect  fruit  must  be  rejected.  Even  if  it  cost  double  to  pack 
peaches  by  this  method  than  in  the  usual  way,  it  would  be  economy  when 
they  are  to  be  sent  to  distant  markets.  Another  plan  is  to  line  the  boxes 
in  which  the  fruit  is  to  be  placed  from  the  tree  with  cotton  batting,  and 
cover  this  with  old  sacks  or  other  cheap  material,  then  insist  that  the 
picker  carefully  lay  each  peach  in  the  box,  and  be  never  allowed  to  drop 
them  even  an  inch  from  the  hand.  The  peaches  should  never  be  emptied 
from  the  box,  but  taken  to  the  packing  house  in  a  wagon,  on  which  is 

E laced  a  frame  that  will  carry  two  or  more  tiers,  that  thfe  boxes  may  never 
e  placed  one  upon  the  other.  The  peaches  should  then  be  taken  directly 
from  this  carrier,  wrapped,  and  placed  in  the  box  for  shipment.  In  haul- 
ing fruit  from  the  field,  or  to  the  depot,  spring  wagons  should  be  used,  and 
care  should  be  taken  to  have  the  roads  as  smooth  as  possible.     An  injury 
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to  a  single  peach  is  liable  to  cause  premature  decay,  and  thereby  render 
worthless  a  box  of  otherwise  good  fruit  when  a  market  is  reached. 

CANNING  AND   DRYING. 

In  favored  locations,  peaches  are  sold  fresh  at  prices  that  would  not 
justify  the  grower  to  can  them,  and  only  the  imperfect  fruit  is  dried. 
Peaches  to  can  should  be  extra  large  and  nearly  ripe  enough  to  eat.  The 
rest  of  the  crop  may  be  dried.  The  peaches  of  California  are  much  larger 
than  those  grown  to  any  considerable  extent  in  any  other  part  of  the  world, 
and  they  can  be  sold  in  unlimited  quantities  at  good  prices  if  only  the 
large  and  perfect  fruit  is  properly  and  carefully  cannea.  There  is  more 
discrimination  made  by  the  consumer  between  large  and  small  fruit  when 
canned  than  dried,  and  for  such  they  will  pay  a  greater  relative  price, 
■consequently  there  is  more  profit  in  canning  the  largest  and  drying  the 
smallest.  The  details  of  both  canning  and  drying  may  be  left  to  those 
engaged  in  these  special  industries,  as  it  requires  skill  that  can  only  be 
obtained  by  practice.  Very  good  dried  fruit,  however,  can  be  made  at  the 
orchard  by  peeling  the  peaches,  sulphuring  at  once,  and  drying  them  in 
the  sun.  This  is  practicable  in  orchards  where  peaches  are  sold  fresh, 
And  only  a  small  portion  of  the  crop  is  to  be  dried. 

PEACHES  A  NEVER  FAILING  CROP. 

There  are  sections  in  California  where  peaches  have  never  failed  to  make 
a.  profitable  crop  during  the  last  twenty  years.  The  foothills  of  the  Sierras 
are  particularly  adapted  to  the  culture  of  this  fruit,  where  a  paying  crop 
oan  always  be  relied  upon. 

PROFIT    IN    PEACHES. 

It  is  not  now  necessary  to  deal  in  theories  regarding  the  profits  of  peach 
oulture.  Statistics  taken  from  the  books  of  orchardists  that  are  fully 
reliable,  are  here  given  in  proof  of  this  statement.  The  fruit  from  an 
orchard  of  eighty  acres  (mostly  peaches)  has  this  year  sold  for  $10,000 
cash.  The  total  expense  of  producing  and  placing  this  fruit  on  the  mar- 
ket was  $4,000,  leaving  $6,000  net  profit.  Only  about  one  fourth  of  this 
orchard  is  in  full  bearing,  most  of  the  trees  being  only  four  years  old  from 
dormant  bud.  With  many  years  of  experience  as  a  fruit  dealer  and 
grower,  the  owner  expects  to  realize,  when  this  orchard  comes  into  full 
bearing,  much  better  average  profits  than  he  gets  this  season.  Another 
orchard  of  thirty  acres  yields  $5,000,  more  than  half  of  which  is  net  profit. 
Another  of  fifty  acres  gives  the  owner  $8,000.  These  orchards  are  all  in 
the  same  neighborhood,  and  are  exceptional  only  that  they  are  planted  to 
fruit  adapted  to  the  section.  The  net  profits  of  these  orchards  will  pav 
interest  at  6  per  cent  on  more  than  $200,000,  making  the  value  of  each 
Acre  $1,250,  while  the  orchards  are  only  in  partial  bearing. 


300  BEFORT  OF  STATE  BOARD  OP  HORTICULTURE. 

CHERRY  CULTURE. 

Essay  by  James  E.  Gbdn^,  Mesa  Grande,  Ban  Diego  County. 

Being  requested  by  a  member  of  the  State  Board  of  Horticulture  to  give 
my  views  on  cherry  culture  at  Mesa  Grande,  this  being  about  the  only  sec- 
tion of  this  county  (San  Diego)  where  cherries  grow  to  perfection,  1  cheer- 
fully  submit  the  following  hasty  description,  only  regretting  that  pressure 
of  business  will  not  allow  of  my  going  more  exhaustively  into  the  subject. 
For  better  handling  the  subject  I  have  arranged  the  headings  in  the  follow- 
ing general  order,  each  of  which  I  will  treat  separately,  viz. :  "Climatic 
Conditions  and  Rainfall,"  "Soil,"  "Location  and  Exposure,"  "Varieties," 
"Time  of  Setting  Out  Trees,"  "Time  of  Flowering  and  Ripening  of  Fruit,'* 
etc. 

CLIMATE. 

During  January,  February,  March,  and  April  we  experience  heavy  rain- 
falls, averaging,  for  the  four  months,  twenty-three  inches,  with  light  falls  of 
snow  during  February  and  March.  Our  May  and  June  are  warm,  with  light 
showers,  averaging  two  inches  for  the  two  months.  The  months  of  July, 
August,  September,  and  October  are  warm  and  dry,  with  the  exception  of 
occasional  light  thunder  showers  from  the  middle  of  July  to  the  middle  of 
August.  The  weather  of  November  and  December  is  changeable,  with  fine 
falls  of  rain,  averaging,  for  the  two  months,  five  inches;  making  an  average 
yearly  rainfall  of  thirty  inches.  This  has  been  my  experience  during  the 
past  seventeen  years,  all  of  which  time  I  have  resided  in  this  localitv. 
Mesa  Grande  lies  fifty  miles  from  the  ocean,  and  has  an  average  altitude 
of  three  thousand  three  hundred  feet 

SOIL. 

The  soils  of  this  section  are  of  many  classes,  but  that  which  claims  our 
attention  is  that  best  adapted  to  the  production  of  the  cherry.  I  have 
experimented  with  the  soil  of  the  lowlands,  second  bench,  and  hillside  or 
slopes,  and  find  the  hillsides  or  slopes  best  adapted  to  the  cherry,  especially 
those  having  a  northern  or  western  exposure.  These  hillsides  are  rocky, 
no  outcropping  of  ledges,  but  loose  rocks  from  the  size  of  a  walnut  up  ta 
quite  large  bowlders  abound.  The  soil,  when  wet,  is  of  a  dark  iron  color,, 
and  when  dry,  a  dark  gray  color,  and  consists  largely  of  mica,  iron,  and 
decomposed  granite,  with  an  underlayer  of  a  reddish  clay;  is  very  easily 
workea,  and  not  inclined  to  bake. 

VARIETIES. 

Among  the  most  satisfactory  varieties  of  cherries  produced  by  me  are  the — 

Governor  Wood Flowers  April  first  and  fruit  ripens  last  of  May. 

Rockport Flowers  April  first  and  fruit  ripens  June  first. 

Black  Tartarian Flowers  April  sixth  and  fruit  ripens  June  twentieth. 

Napoleon  Bigarreau Flowers  April  sixth  and  fruit  ripens  July  first. 

Centennial Flowers  April  nrst  and  fruit  ripens  June  fifteenth. 

Late  Duke Flowers  May  first  and  fruit  ripens  August  first. 

I  plant  my  trees  about  the  middle  of  February,  and  find  the  best  results 
by  planting  at  this  time.    One  reason  for  setting  out  the  trees  at  this  time 
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is  that  the  rains  after  this  are  not  so  dashing  and  heavy  as  to  fill  the  newly 
made  holes  with  water,  thereby  causing  the  soil  in  the  newly  filled  holes 
to  run  together  and  settle  in  one  solid  ball,  which  bakes  and  becomes  hard 
during  the  summer  months.  The  rainfall  is  sufiicient  after  this  time  to 
so  setSe  the  newly  moved  soil  as  to  exclude  the  too  free  passage  of  air  to 
the  young  rootlets,  which,  of  course,  is  very  necessary.  I  buy  my  trees  from 
any  good,  reliable  nursery,  one  year  old  from  graft  or  bud,  and  before  plant- 
ing cut  off  all  bruised  roots.  Better  a  root  six*  inches  long  and  perfect, 
than  one  three  feet  long  and  mutilated,  because  the  mutilated  roots  only 
draw  upon  the  healthy  ones  to  assist  in  furnishing  nourishment  to  heal 
their  (the  mutilated  roots)  wounds.  At  the  time  of  planting  I  head  back 
the  young  tree  to  about  eighteen  inches,  thereby  securing  large,  thrifty 
shoots  below  that  point.  This  low  heading  I  find  very  satisfactory,  as  the 
lower  branches  protect  the  body  of  the  tree  from  the  sun's  heat,  thus  pre- 
venting sun  scalds,  gum  sores,  and  sap  souring.  I  plant  my  trees  twenty 
feet  apart  each  way.  My  method  is  to  plant  thus  closely,  and  then  keep 
my  trees  low  by  cutting  back  each  year;  this  facilitates  gathering  the  fruit 
very  much.  I  prefer  tiiis  way  to  setting  the  trees  further  apart  and  allow- 
ing them  to  attain  too  great  a  height.  By  the  former  method,  I  secure  ftilly 
as  good,  if  not  better,  results  per  acre,  to  say  nothing  of  the  di&erence  in 
gathering  the  fruit.  Another  advantage  in  Keeping  the  trees  headed  low 
is  that  the  winds  do  not  affect  them  nearly  as  much  as  it  does  tall  trees. 

PRUNING 

I  cut  back  in  February  two  thirds  the^growth  of  the  previous  year.  In 
this  locality  the  cherry  tree  is  inclined  to  grow  large  and  very  tall — say  at 
four  years  twenty  feet  high.  I  cannot  let  them  have  Nature's  way,  or  else 
all  I  could  do  would  be  to  stand  at  the  base  of  the  trees  and  look  up  at  the 
too  inviting  fruit,  and  wish  I  had  been  raised  by  irrigation  that  I  might 
have  grown  correspondingly  tall,  so  as  to  reach  the  topmost  branches.  I 
do  not  irrigate  my  trees,  nor  would  I  if  I  had  oceans  of  water  at  my  dis- 
posal. Irrigation  only  calls  for  triple  cultivation,  although  portions  of  this 
coast  will  not  produce  without  it. 

CULTIVATION. 

I  plow  my  trees  once  a  vear  about  five  inches  deep.  This  I  do  about 
the  first  of  April.  The  balance  of  the  cultivation  I  do  with  an  ordinary 
cultivator,  and  give  the  land  shallow  cultivation,  generally  three  times 
during  the  months  of  April  and  May,  and  this  ends  the  year's  cultivation, 
unless  the  June  rains  snould  be  sufficiently  heavy  to  form  a  crust;  if  so, 
then  I  go  over  the  ground  once  with  a  light,  fine-toothed  harrow,  which 
breaks  the  crust  ana  leaves  the  surface  mellow.  This  amount  of  cultiva- 
tion insures  moisture  near  the  surface  during  the  fruiting  season.  I  use 
great  caution  in  cultivating  not  to  bruise  or  bark  the  trees,  as  the  cherry 
tree  does  not  heal  so  readily  as  many  other  varieties  of  trees,  but  is  more 
inclined  to  gum  and  create  running  sores. 

MARKET. 

My  market  thus  far  has  been  principally  at  the  orchard;  cherry  culture 
being  comparatively  a  new  industry  in  this  locality,  the  demand  from  the 
neighboring  cities  and  towns  more  than  equals  the  supply.  Customers 
from  far  and  near  come,  do  their  own  picking,  pay  their  11  cents  per  pound, 
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load  them  into  their  wagons  in  shallow  boxes,  and  go  off  happy,  having 
procured  the  rich,  luscious  fruit  fresh  from  the  trees,  and  as  large  and  fine 
flavored  as  can  be  produced  in  any  portion  of  the  State.  The  varieties  I 
have  named  stand  transportation  remarkably  well.  Packed  in  ten-pound 
boxes,  placed  in  an  ordinary  ranch  wagon,  they  arrive  in  good  condition 
after  a  trip  of  sixty  miles  over  rough  mountain  roads.  The  Napoleon  Bigar- 
reau,  in  particular,  is  a  fine  shipper,  and  I  think  it  will  stand  more  punish- 
ment, and  for  a  longer  period,  and  then  come  out  in  better  condition,  than 
all  other  varieties  that  1  am  familiar  with.  I  would  recommend  the  planting 
of  this  variety  in  all  sections  where  it  does  as  well  as  it  does  here,  not  only 
because  it  is  a  good  shipper,  but  on  account  of  its  immense  size  and  lus- 
cious flavor.  The  Black  Tartarian,  Governor  Wood,  and  Rockport  are 
standard  varieties,  too  well  known  to  need  any  comments  from  me.  The 
Late  Duke  X  consider  a  valuable  variety,  ripening,  as  it  does,  early  in  Au- 
gust, after  all  the  varieties  are  gone,  it,  of  course,  commands  a  higher  price. 
Its  real  value,  however,  is  as  a  pie  fruit,  either  canned  or  fresh,  as  it  id  a 
very  acid  cherry. 

PESTa 

The  only  pests  I  have  to  contend  with  are  the  gopher  and  borer,  both  of 
which  I  keep  pretty  well  under  subjection.  The  former  I  make  away  with 
by  shooting,  trapping,  etc.,  and  the  latter  I  protect  the  trees  against  until 
they  are  old  enough  to  resist  the  attacks  of  the  borer.  I  use  a  thick  mix- 
ture containing,  among  other  things,  crude  carbolic  acid  pretty  well  diluted, 
and  this  I  apply  to  the  young  trees  once  a  year,  by  rubbing  up  and  down 
with  my  hand  lor  the  distance  of  a  foot  or  more  from  the  ground.  This 
forms  a  thick  coating,  which  the  borer  does  not  penetrate.  When  the  tree 
gets  three  years  old,  it  is  old  enough  to  resist  the  attacks  of  the  borer. 

PBOFITSt 

A  word  as  to  the  profits  of  cherry  growing  with  me.  I  have  one  hundred 
trees  four  years  old.  from  planting  in  orchard,  making  five  years  from  bud 
or  graft.  These  trees  this  year  produced  an  average  of  fifty  pounds  per 
tree,  which  I  sold  at  11  cents  per  pound  on  the  tree,  making  $5  50  per 
tree,  and  at  the  rate  of  one  hundred  trees  per  acre,  a  revenue  of  $550  per 
acre  is  realized  and  no  expense  of  picking,  packing,  or  transportation.  My 
older  trees  of  course  yield  more  than  double  this  amount  1  feel  that  I  am 
guaranteed  these  prices  for  years  to  come,  as  it  is  well  known  that  but  few 
localities  in  Southern  California  will  produce  the  cherry  in  perfection, 
while  the  population  is  increasing  very  rapidly,  and  all  the  tenderfoots  set- 
tling and  making  homes  in  Southern  California  bring  with  them  their 
cherry  tooth.  They  cannot  all  or  any  great  portion  of  them  make  homes 
in  the  cherry  belt,  as  that  is  limited. 

This  locality.  Mesa  Grande,  is,  up  to  this  time,  the  only  portion  of  San 
Diego  County  noted  as  a  cherry-producing  locality,  while  the  county  at 
large  is  not  only  capable,  but  does  produce  the  greatest  variety  of  fruits  of 
any  other  county  on  the  Pacific  Coast,  ranging  from  the  orange  and  lemon 
on  the  coast,  to  the  late  winter  apples  and  pears  back  in  the  mountains. 
But  I  am  not  penning  this  as  an  advertisement  of  the  county,  therefore 
pray  excuse  a  deviation  from  the  main  subiect. 

To  conclude  with,  I  would  recommend  the  propagation  of  the  cherry  in 
all  sections  that  are  adapted  to  its  production,  as  it  is  one  of  the  most 
profitable  fruits  in  cultivation,  and  always  finds  a  ready  market.  My 
cherry  orchard  consists  of  four  hundred  and  fifty  trees,  about  three  bun- 
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dred  in  bearing.  The  planting  of  the  cherry  is  becoming  more  general  at 
Mesa  Grande  now,  and  neighbors  are  setting  out  trees,  and  more  are  con- 
templating planting  the  coming  season.  I  think  the  altitude  cuts  but  little 
figure  in  the  production  of  the  cherry;  it  depends  more  on  the  quality  of 
the  soil  and  a  sufficient  annual  rainfall,  say  an  average  of  thirty  inches 
per  year.  Plant  upon  well  drained  hillsides,  no  matter  how  rocky,  pro- 
viding it  is  not  too  rocky  to  cultivate.  These  recks  keep  the  soil  loose, 
and  the  heat  they  gather  through  the  day  is  thrown  off  at  night,  keeping 
the  soil  warm. 

Give  the  trees  no  irrigation;  at  least  that  is  true  in  Southern  California, 
where  the  soils  are  too  dry  to  produce  without  the  application  of  water. 
All  who  have  tried  have  failea  to  produce  cherries  with  irrigation.  The 
tree  grows  and  flowers  from  three  to  five  years,  but  never  ripens  fruit,  and 
usually  dies  at  the  end  of  five  years,  or  before. 

DISCUSSION. 

Mr.  a.  T.  Hatch,  of  Suisun:  I  have  carefully  observed  the  method  of 
pruning  in  Mr.  W.  W.  Smith's  orchards,  and  also  noted  the  results  year 
after  year.  Of  course,  no  two  trees  can  be  exactly  alike,  but  a  person 
traveling  along  the  road  adjoining  his  orchard  could  readily  imagine  they 
had  all  been  trained  out  of  the  same  mold,  and  yet  many  different  men 
have  done  it  %t  different  times.  One  set  of  men  trained  them  one  year, 
and  most  likely  the  next  year  a  new  set  of  men  were  trained  to  do  the 
pruning. 

Mr,  Gray:  One  word.  I  understood  Mr.  Butler  to  say  that  most  orchard- 
ists  now  set  out  their  trees  from  eighteen  to  twenty  feet  apart.  I  think  that 
is  a  mistake,  at  least  in  this  section  of  the  country;  it  may  do  on  poor  soil, 
but  if  we  want  to  go  through  the  rows  of  our  trees  in  this  part  of  the  coun- 
try, we  must  put  them  at  least  twenty-five  feet  apart,  and  then  we  have  to 
dodge  around  to  get  the  fruit  out.  I  think  that  that  is  a  mistake  that 
should  not  go  out  to  the  young  fruit  growers. 

General  Ohipman:  There  are  two  points  presented  in  this  discussion 
upon  which  I  want  to  say  a  word.  I  am  a  young  planter,  and  the  nursery- 
men told  me,  in  the  catalogues,  to  plant  twenty  feet  apart.  I  did  not  think 
they  wanted  to  sell  me  twice  the  number  of  la-ees  to  the  acre,  and  I  don't 
think  they  did,  but  I  made  a  grievous  mistake.  I  have  got  one  hundred 
and  fifty  acres  of  various  fruits  planted  twenty  feet  apart,  and  I  believe  I 
would  give  $100  an  acre  if  they  were  thirty  feet  apart;  it  is  too  late  to 
remedy  it,  as  I  want  to  grow  trees  for  wood  and  fruit  both.  Now,  on  the 
question  of  cutting  back  the  first  year,  Mr.  Butler  says  sixteen  inches;  I 
have  spoiled  part  of  my  orchard  by  following  the  rule  which  was  intro- 
duced here  of  cutting  to  the  knee,  which  was  about  sixteen  or  eighteen 
inches.  I  think  it  is  a  mistake  to  have  a  tree  branch  out  above  twelve 
inches  from  the  ground,  and  a  very  great  mistake.  It  is  made  by  young 
planters  very  persistently;  it  is  maae  in  that  very  fine  orchard  across 
the  way.  I  passed  trees  to-day  that  had  better  been  grubbed  out  four  or 
five  years  ago,  a  mistake  which  ought  not  to  have  been  made  by  intelligent 
orchardists  in  this  State.  There  are  trees  there  branching  out  on  an  aver- 
age three  feet  from  the  ground.  I  think  it  is  a  very  grievous  mistake,  and 
I  want  to  emphasize  it,  as  it  has  been  brought  forward  here  in  the  discus- 
sion, and  to  my  mind,  it  is  one  of  the  fundamental  mistakes.  It  begins 
in  the  first  year,  the  very  time  you  plant  your  trees.  I  have  gone  out  to 
young  orchards  in  my  vicinity  where  the  eastern  man  has  come  in  with 
his  old  fashioned  ideas  of  walking  under  the  branches,  and  having  his  pic- 
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nic  under  the  apple  trees,  and  I  could  not  make  him  cut  them  down.  The 
reasons  are  so  oovious  that  it  is  hardly  necessary  to  occupy  the  space  of 
your  record.  To  some  eyes  the  body  of  the  tree  is  protected  from  the 
scorching  sun  and  the  heat  of  the  valley;  second,  the  fruit  is  within 
reach;  third,  the  system  of  pruning,  which  goes  with  that,  enables  you  to 
keep  your  tree  in  a  better  shape;  and  fourth,  you  get  more  readily  the 
moisture  from  the  grouftd.  You  don't  have  so  far  to  travel  to  get  to  your 
fruit,  and  in  that  way  you  have  superior  fruit.  1  want  to  emphasize  this 
to  the  young  planters  who  come  from  the  East,  in  order  that  they  may  not 
be  discouraged  with  fruit  growing  here,  to  see  that  they  do  not  make  this 
fundamental  mistake  of  starting  at  eighteen  or  twenty  inches  from  the 
ground. 

Dr.  Peck:  I  only  want  to  say  two  or  three  words  for  those  of  us  who  live 
up  on  the  foothills,  on  the  granitic  soil,  and  plant  our  peaches  on  the  hill- 
side. Take  the  advice  of  the  valley  growers,  and  you  will  make  a  terrible 
mistake,  and  if  the  valley  farmers  take  our  advice  they  will  make  a  mis- 
take. There  is  no  comparison  between  our  lands  and  your  lands.  Mr. 
Butler  is  absolutely  correct;  eighteen  or  twenty  feet  apart  for  peaches  with 
us  is  far  enough  apart.  We  claim  that  we  can  produce  good  peaches,  and 
we  do  grow  good  peaches,  for  they  bring  us  a  good  price,  and  those  who  are 
cultivating  peaches  get  rich,  rich  enough  for  common  folks;  and  if  they 
would  plant  their  trees  twenty-five,  or  thirty,  or  forty  feet  apart,  they  would 
waste  tneir  land;  there  would  be  no  practical,  good  results.  * 

Mr.  W.  W.  Smith,  of  Vacaville:  We  prune  our  trees  in  the  shape  of  a 
vase,  or  conical;  a  tree  with  a  hollow  center,  that  admits  the  sun  into  the 
center  of  the  tree  and  throws  your  fruit  on  the  outside,  so  that  it  all  ripens 
up  pretty  much  alike,  and  you  can  pick  it  without  much  trouble;  there  is 
but  very  little  of  the  fruit  grows  in  the  shade.  The  sun  and  air  in  this 
country  are  essential  to  the  full  development  of  our  fruit,  especially  the 
peach  and  the  apricot.  Plant  a  one  vear  old  tree  from  the  bud  or  graft,  a 
straight  switch  as  they  come  from  the  nursery.  After  the  tree  is  set  out 
cut  oflf  about  a  foot  from  the  ground.  In  setting  your  trees,  in  handling 
them,  and  in  taking  them  from  the  nursery,  always  take  care  not  to  rub 
the  buds  ofi^  near  the  ground.  After  the  tree  is  set  out  and  after  you  prune 
it — ^the  growth  begins  in  the  spring  of  the  year — when  the  tender  shoots 
begin  to  grow  and  are  about  the  length  of  your  finger,  go  through  the 
orchard  and  pinch  back  the  terminal  bud  of  all  branches  that  start,  except 
three,  four,  or  five.  During  the  winter,  after  the  first  summer's  growth, 
prune  to  about  eight  inches,  leave  them  about  square;  then  you  have  your 
straight  stalk  with  three  or  more  small  branches,  eight  inches  long  at  the 
top;  that  is  your  tree  after  it  is  pruned  the  second  year;  next  summer  let 
two  branches  grow  on  each  one  of  those  near  the  top.  Be  careful  to  cut 
to  an  outside  bud  if  you  want  to  spread  your  tree;  if  you  want  to  draw 
your  tree  in  cut  to  an  inside  bud;  you  can  all  see  the  reason  for  that. 
During  the  second  summer,  when  your  tree  has  four  or  five  branches 
started,  let  two  grow  on  each  one  of  them,  pinching  back  all  below  those; 
that  is  easy,  quick  work  to  do,  and  pick  off"  the  tender  buds;  let  those 
remaining  grow  all  they  will,  the  more  the  better.  During  the  next  winter 
cut  these  back  again  to  about  fifteen  inches;  then  you  have  formed  your 
tree  with  a  main  branch,  and  your  three  branches,  and  your  six  branches. 
During  the  next  winter  cut  those  six  branches  back  to  fifteen  inches, 
allowing  each  one  to  grow  two  branches  again;  if  they  put  out  more  pinch 
them  out;  you  can  do  it  during  the  summer  a  great  deal  easier,  economiz- 
ing the  growth,  economizing  the  sap,  and  as  you  want  it,  not  letting  it  all 
grow  out  and  then  throw  it  away.    After  this  cut  away  about  two  thirds  of 


TENTH  STATE  FRUIT  GROWERS*  CONVENTION.  305 

last  summer's  growth  during  the  winter,  and  when  your  tree  is  four  years 
old  and  upwards,  you  will  have  altogether  too  much  fruit  on  it  if  it  is  a 
peach,  or  an  apricot,  or  a  plum  particularly — any  of  our  pit  fruits.  The  next 
thing  is  to  thin  the  fruit;  pull  it  off  with  your  fingers  when  it  is  about  the 
size  of  the  end  of  your  thumb.  A  practiced  man  will  thin  them  very  fast. 
The  rule  that  I  give  my  man  is  to  let  no  two  peaches,  plums,  or  nectarines 
^row  closer  together  than  six  inches  on  the  same  branch,  and  in  the  major- 
ity of  cases  the  trees  will  then  have  too  much  fruit  on  them.  I  thin  some 
of  my  peaches  the  third  time. 


WHEAT  VS.  FRUIT. 

Essay  by  General  N.  P.  Ghiphan,  Red  Blaff. 

WHEAT  GROWING   IN  CALIFORNIA. 

I  have  been  requested  to  submit  some  observations  upon  the  issue  of 
wheat  vs.  fruit. 

In  the  sense  that  wheat  growing  and  fruit  growing  are  antagonistic,  and 
that  one  or  the  other  must  cease  in  this  State,  I  must  decline  to  discuss  the 
question.  There  can  be  no  antagonism,  and  should  be  none  between  these 
great  industries.  Both  are  important,  and  both  must  continue.  In  the 
evolution  of  California,  her  second  stage  was  the  wheat  era,  during  which, 
in  one  year  at  least,  1880,  she  stood  foremost  among  the  States  of  the 
Union,  producing  fifty-five  million  bushels;  thus  showing  the  marvelous 
resources  of  our  soil,  and  our  ability  to  lead  in  whatever  we  find  adapted 
to  both  soil  and  climate. 

The  question  I  shall  discuss  is,  whether  we  should  continue  wheat  grow- 
ing as  our  chief  agricultural  industry,  or  whether  we  should  encourage  and 
develop  our  fruit  industry  to  the  curtailment  of  our  wheat  area  and  wheat 
output. 

Our  soil  is  the  prime  source  of  our  wealth,  and  should  be  so  utilized  as 
to  3deld  its  highest  and  best  results. 

Observation  teaches  and  statistics  show  that  constant  and  successive 
croppings  of  wheat  impoverish  the  soil  and  diminish  the  average  yield  in 
direct  ratio  with  the  persistency  and  close  succession  of  the  croppings. 
This  is  shown  in  the  comparatively  recent  virgin  soils  of  Dakota  and  other 
western  wheat  legions. 

President  Stickney,  of  the  Chicago,  St.  Paul,  and  Kansas  City  Railroad, 
recently  stated  at  a  meeting  of  the  Chamber  of  Commerce  of  St.  Paul, 
that  the  average  wheat  crop  in  northern  Minnesota  and  Dakota  had  fallen 
to  twelve  bushels  an  acre,  and  was  growing  less  every  year.  I  quote  from 
his  reported  speech:  **  Where  the  farmers  of  northern  Minnesota  produced 
twenty  and«twenty-five  bushels  a  few  years  ago,  they  now  only  grow  twelve. 
The  expense  of  raising  wheat  is  $8  per  acre.  When  the  yield  falls  much 
below  twelve  bushels  the  farmer  will  not  receive  his  $1  for  $1.1  think  it 
is  time  to  sound  the  alarm  to  our  farmers.  The  history  of  farming  in  Min- 
nesota gives  this:  The  first  year's  crop  is  good,  and  will  perhaps  pay  for 
the  farm.  The  second  year  is  better,  and  the  machinery  is  paia  for.  The 
third  year  is  not  so  good,  but  buildings  are  erected.  From  that  time  the 
crops  are  poorer,  and  the  farmer  begins  to  run  behind,  and  finally  he 
mortgages  and  loses  it.  If  he  had  only  stopped  at  the  end  of  the  fourth 
year  and  changed  his  plans  of  farming,  he  would  have  been  save4»'' 
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He  then  warns  the  merchants  of  the  danger,  and  says:  "  Tell  the  farm- 
ers to  change  from  wheat  growing  to  something  else.  Drum  it  into  them. 
We  must  force  them  to  abandon  their  policy  of  wheat  growing  alone." 

How  long  do  you  suppose  a  Minnesota  farmer  would  go  on  raising  wheat 
under  such  depressing  conditions  if  he  could  plant  raisins,  grapes,  and  figs, 
and  olives,  and  oranges,  and  apricots,  and  all  our  fruits  and  nuts?  But  I 
must  not  anticipate  the  case  oi  the  defendant. 

Within  one  half  mile  from  where  we  now  are  is  a  two  hundred-acre  field, 
being  a  part  of  the  noble  Rancho  Chico.  The  field  has  been  cropped  to 
wheat  for  over  thirty  years.  The  land  is  of  the  richest  and  finest  quality. 
General  Bidwell  has  assured  me  that  in  early  days  it  produced  seventy 
bushels  to  the  acre.    The  yield  now  rarely  exceeds  twenty-five. 

Addressing  gentlemen  familiar  with  the  law  governing  successive  crop- 
pings  of  the  soil  to  one  kind  of  grain,  I  need  spend  no  further  time  on  this 
proposition. 

In  this  State  we  mitigate  somewhat  the  operation  of  this  law  by  our  sys- 
tem of  summer  fallowing,  but  this  only  prolongs  the  fertility  of  the  soil; 
it  does  not  restore  it.  The  rapid  exhaustion  is  somewhat  arrested,  but 
exhaustion  goes  on  in  less  ratio. 

So  intelligent  a  wheat  grower  as  Judge  0.  C.  Pratt,  I  am  told,  claims  that 
land  not  far  south  of  Chico,  grown  to  wheat  on  the  summer  fallow  principle, 
shows  no  falling  oflf  in  yield.  I  cannot  dispute  his  observations.  It  mav 
be  that  the  occasional  overflow  from  the  Sacramento  River  and  Butte  Creek 
gives  back  to  the  soil  the  fertilizing  properties  exhausted  by  the  process  of 
wheat  growth,  as  I  think  is  the  fact  as  to  other  lands  around  Durham  and 
Biggs,  of  which  the  same  claim  is  made  of  constant  and  undiminished  fer- 
tility. 

Of  one  thing,  however,  we  may  feel  assured,  that  an  inflexible  law  of 
nature  is  not  to  be  ignored.  The  soil  cannot  be  made  to  give  up  its  prop- 
erties without  exhaustion,  unless  we  return  in  some  form  an  equivalent. 

The  census  of  1880  showed  that  California  had  one  million  eight  hun- 
dred and  thirty-two  thousand  four  hundred  and  twenty-nine  acres  in  wheat, 
yielding  twenty-nine  million  seventeen  thousand  seven  hundred  and  seven 
bushels — an  average  of  fifteen  and  eighty-three  one  hundredths  bushels  per 
acre. 

The  Agricultural  Department  at  Washington  reported  February,  1888, 
that  in  1887  California  had  two  million  seven  hundred  and  sixty-six  thou- 
sand two  hundred  and  thirty-five  acres  in  wheat,  yielding  thirty  million 
four  hundred  and  twenty-nine  thousand  bushels — an  average  of  a  trifle 
over  eleven  bushels  per  acre.  The  average  per  acre  in  1886  was  eleven  and 
one  third.  This  shows  a  falling  off  in  the  average  of  four  and  one  half 
bushels  per  acre,  or  a  little  over  28  per  cent,  in  eighteen  years.  It  is  a 
rather  significant  fact  that  our  average  has  falling  off  much  more  than  the 
average  for  the  whole  United  States. 

The  annual  average  for  the  United  States  from  1870  to  1886  was  twelve 
and  four  tenths  bushels,  and  from  1880  to  1887  twelve  and  one  tenth  bushels, 
being  a  falling  off  of  only  about  three  tenths  of  a  bushel.  This,  I  think, 
must  be  due  to  the  greater  proportion  of  new  wheat  lands  being  opened  up 
elsewhere  than  in  California,  and  to  the  fact  that  crops  are  changed  to  other 
cereals  in  other  wheat  States. 

The  conclusion,  therefore,  seems  inevitable  that  constant  wheat  cropping 
in  California  of  the  same  lands  is  gradually  reducing  fertility  and  should 
cease,  except  in  favored  regions,  and  should  be  intermitted  by  planting  of 
other  ciops  in  all  cases,  or  the  land  reinforced  by  artificial  fertilization. 
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Following  in  line  with  impoverishment  of  the  soil  comes  falling  ofif  in 
average  price  paid  for  wheat. 

The  Agricultural  Department  at  Washington,  in  report  of  1888,  gives  a 
table  of  twelve  wheat  States,  not  including  California,  which  shows  the 
average  price  of  wheat  from  1875  to  1887  to  have  gone  from  II  per  bushel 
to  68  cents,  farm  value. 

This  farm  value  varies  more  than  would  be  supposed.  In  Kentucky  in 
1875  it  was  $1  05;  same  year  in  Nebraska,  64  cents;  in  Michigan  it  was 
$1  15;  in  Iowa,  71  cents. 

The  average  export  value  for  twelve  years  is  given,  showing  that  it  fell 
from  II  12,  in  1875,  to  89  cents  in  1887. 

Mr.  McCarty,  in  his  valuable  "  Statistician,"  gives  a  table  showing  aver- 
age value  per  bushel  in  the  United  States,  average  yield  per  acre,  and 
average  value  per  acre  from  1862  to  1887.  In  1886  the  price  reached  12  19^ 
per  bushel,  and  in  1884  as  low  as  64^  cents  per  bushel;  and  the  lowest 
yield,  in  1881,  giving  ten  and  two  tenths  bushels  per  acre.  The  highest 
value  per  acre  was  |23,  in  1867,  and  the  lowest  |8  05,  in  1885.  The  aver- 
age in  1887  was  as  follows:  Value  per  bushel,  68.1  cents;  yield  per  acre, 
twelve  and  one  tenth  bushels;  value  per  acre,  18  25. 

The  average  value  per  acre  of  California's  wheat  crop  of  1887  was  17  40. 
This  was  a  very  bad  year,  but  in  1886  the  average  value  -per  acre  of  our 
wheat  crop  was  only  |7  30,  as  shown  by  the  same  authority.  Both  these 
years  prices  were  low;  but  the  question  for  the  wheat  grower  to  consider  is, 
can  better  results  be  expected  in  the  future,  when  we  know  that  the  aver- 
age jdeld  per  acre  is  falling  off,  and  the  price  has  been  on  the  decline  for 
some  years?  It  is  certain  that  tbe  wheat  growers  of  California,  as  a  class, 
have  lost  money  in  late  years.  Individual  instances  and  exceptional  lands 
may  be  pointed  out  where  profits  are  made,  but  any  one  familiar  with  the 
struggles  of  the  mass  of  wheat  farmers  in  this  State  knows  that  matters 
with  them  have  been  going  from  bad  to  worse. 

I  tried  an  important  case  four  years  ago,  where  it  became  necessary  to 
show  the  cash  rental  value  per  acre  per  annum  of  the  best  Sacramento 
River  bottom  lands  in  Tehama  County,  and  they  are  as  good  as  can  be 
found  for  wheat  raising.  Such  witnesses  as  John  Finnell,  J.  S.  Cone,  Hugh 
Mooney,  and  Herbert  Kraft  were  called.  Two  of  these  are  among  the 
largest  and  most  successful  wheat  growers  in  the  State.  The  result  of  the 
testimony  showed  that  13  per  acre  per  annum  was  all  a  renter  could  afford 
to  pay.  This  yields  only  10  per  cent  interest  on  130  per  acre  for  land  that 
at  the  time  was  assessed  at  150  per  acre,  and  is  now  selling  at  1100  per 
acre.  The  tax  on  the  land  was  II  per  acre,  leaving  but  12  to  the  owner. 
This  is  only  2  per  cent  per  annum  on  the  market  value  of  the  land. 

It  is  due  to  wheat  growers  and  to  the  State  to  say,  however,  that  our 
average  yield  is  less,  because  many  lands  have  been  cultivated  to  wheat 
that  are  not  adapted  to  it,  and  that  the  average  value  per  acre  is  reduced 
for  the  same  cause.  That  many  men  are  making  money  raising  wheat,  I 
know  to  be  true.  I  am  only  seeking  to  point  out  the  actual  condition  of 
the  industry  generally,  and  to  suggest  better  and  higher  uses  for  much  of 
our  lands  now  devoted  to  wheat. 

There  is  another  important  factor  for  the  California  wheat  grower  to  con- 
sider— the  market  for  his  surplus;  and  this  also  involves  the  question  of 
the  competition  he  must  meet  in  seeking  the  markets  of  the  world. 

For  our  surplus  the  home  market,  outside  of  California,  is  shut  off  by 
the  great  mountain  ranges,  and  the  long  line  of  rail  transportation  to  States 
of  the  Union  having  a  deficiency. 
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The  market  for  our  surplus  wheat  is  Liverpool.  California  farmers  will 
ever  be  subjected  to  the  changing  conditions  in  Europe  and  to  the  fluctua- 
tions in  the  cost  of  transportation  by  sea.  This  last  element  is  a  menacing 
one.  A  table  of  rates  from  1878  to  1888  shows  a  fluctuation  ranging  from 
85  shillings  ($21  25)  per  long  ton  in  1881  to  25  shillings  ($4  25)  per  ton 
in  1887.  No  one  can  foresee  or  provide  against  this  factor;  and  it  comes 
to  this,  that  the  price  of  California's  surplus  is  fixed  in  Liverpool,  and  the 
price  in  Liverpool  is  fixed  in  part  by  the  ship  owners,  and  the  ship  owners 
are  governed  in  part  by  the  demand  on  this  coast  for  freights  brought 
hither  from  abroad.  The  table  of  shipping  rates  for  the  period  named  is 
itself  the  best  commentary  that  can  be  made  upon  the  uncertainty  that 
must  always  attend  the  fixing  a  value  upon  our  wheat.  The  table  is  as 
follows,  and  is  for  April  first  of  each  year:  1878,  50  shillings;  1879,  45 
shillings;  1880,  45  shillings;  1881,  85  shillings;  1882,  65  shillings;  1883, 
35  shillings;  1884,  35  shillings;  1885,  36.3  shillings;  1886,  32.6  shillings; 
1887,  22.6  shillings;  1888,  25  shillings. 

Our  isolated  situation  adds  still  more  to  the  difficulty,  because  Liverpool 
fixes  the  price  of  our  home  market  Mr.  Starr,  at  Port  Costa,  ^ays  about 
the  price  in  Liverpool,  less  freight  to  Liverpool,  plus  cost  of  carriage  from 
the  interior,  (reneral  Bidwell,  at  Chico,  pays  the  Liverpool  price,  less  cost 
of  carriage  to  Port  Costa,  and  thence  to  Liverpool.  And  so  we  in  California 
are  raising  wheat  in  direct  competition  with  all  the  world.  This  is  not  so 
in  the  great  country  east  of  the  Rocky  Mountains.  The  home  consump- 
tion is  enormous.  The  gre^t  manufacturing  centers  in  the  East  are  large 
buyers,  and  never  ship  from  East  to  West. 

The  change  from  East  to  West  of  wheat*  production  is  an  interesting  fact 
in  agriculture,  and  deserves  passing  notice. 

In  1849  the  Atlantic  Coast  produced  51.4  per  cent  of  all  our  wheat.  The 
central  belt,  43.3  per  cent,  and  the  trans-Mississippi  only  5.3  per  cent 
Gradually  this  changed  so  that  in  1884  the  order  stood  thus:  Atlantic 
Coast,  12.2  per  cent;  the  central  belt,  36.1  per  cent,  and  the  trans-Missis- 
sippi, 51.7  per  cent  The  great  West  went  from  5  per  cent  to  51  per  cent, 
and  the  Atlantic  Coast  from  51  per  cent  down  to  12. 

The  increase  in  absolute  quantities  on  the  Atlantic  Coast  was  slight,  but 
west  of  the  Mississippi  it  went  from  five  million  two  hundred  and  eighty- 
eight  thousand  nine  hundred  and  eight  bushels  in  1849  to  two  hundred  and 
sixty-four  million  nine  hundred  and  twenty-six  thousand  bushels  in  1884. 

Whence  comes  our  competition  ?  It  comes  bom  the  wheat  growers  in 
our  own  country  and  from  foreign  lands. 

Steamer  rates  from  New  York  City  to  Liverpool,  per  ton,  are |1  80 

Water  rates  from  Chicago  to  New  York,  per  ton,  are 1  82 

From  Chicago  to  Liverpool $3  62 

The  average  rate  from  San  Francisco  to  Liverpool  for  the  past  eleven  years  is,  per 

ton,  43  shillings,  eaual  to |10  76 

To  this  add  interior  freights,  averaging,  probably  on  the  whole  crop  shipped,  per  ton .    2  50 

Total,  California  to  Liverpool |13  26 

This  shows  that  we  start  in  the  race  for  Liverpool  with  our  eastern  farmer 
at  a  great  disadvantage — nearly  30  cents  a  bushel.  Our  present  rates  of 
freight  are  not  miich  over  half  the  average  for  eleven  years,  but  even  this 
makes  the  copt  to  us  more  than  double  the  cost  from  Chicago. 

Another  competitor  on  this  continent  I  think  will  be  the  provinces  of 
Canada,  along  the  line  of  her  great  continental  railroad.  I  am  informed 
that  an  immense  area  of  wheat  land,  equal  in  productiveness  to  our  Dakota 
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lands,  lies  along  that  road.  British  enterprise  and  British  determination 
to  be  independent  of  the  world  for  food  products,  will  soon  l^e  directed 
towards  that  region. 

British  India  already  is  a  large  factor  in  wheat  competition,  although  not 
yet  so  formidable  as  has  been  feared.  It  seems  to  me,  however,  that  a  people 
who  work  for  a  few  cents  a  day,  who  plow  with  a  stick,  who  thrash  with  a 
flail,  and  market  dirt  and  seeds  of  weeds  with  the  grain,  and  themselves  live 
on  rice  and  millet,  and  scarcely  know  the  taste  of  wheat,  and  outnumber 
us  four  times,  who  can  increase  their  exports  from  two  hundred  and  sixty- 
nine  thousand  eight  hundred  and  fifty-eight  bushels  in  1872  to  twenty 
million  two  hundred  and  ninety-two  thousand  one  hundred  bushels  in 
1885,  are  not  to  be  despised.  How  long  it  may  take  to  overcome  the  preju- 
dices of  centuries  that  cling  to  these  people  it  is  hard  to  say;  but  when  im- 
proved implements  and  methods  are  introduced  and  adopted,  how  long 
will  it  take  British  India  to  supply  the  deficiency  in  Great  Britain  ?  Six 
times  her  export  of  1885  would  fully  supply  Great  Britain  on  the  basis  of 
her  average  purchases  for  the  past  fifteen  years. 

In  the  Argentine  Republic  of  South  America  we  have  another  and  a 
formidable  prospective  competitor.  She  has  an  immense  area  of  land  suit- 
able for  wheat  culture.  European  immigration  is  rapidly  changing  pas- 
toral lands  into  arable  culture.  In  1887  it  was  estimated  that  in  three 
years  the  increase  of  cereal  crops  was  23  per  cent,  of  which  twenty  million 
bushels  were  wheat,  half  of  which  was  available  for  transportation.  Should 
immigration  continue  wheat  culture  will  be  rapidly  extended.  In  the 
opinion  of  our  Commissioner  of  Agriculture  Great  Britain  can  more  easily 
supply  her  wants  from  this  source  than  from  India. 

Many  of  you  will  remember  the  remarkable  essay  of  Prince  Krapotkin 
in  the  "Nineteenth  Century,"  upon  the  future^food  supply  of  Great  Britain. 
I  cannot  stop  to  quote  him,  but  he  showed  that  the  United  Kingdom  might 
have  food  to  export  and  feed  thirty-seven  million  people  if  her  present  area 
were  cultivated  as  land  is  on  the  average  in  Belgium.  And  so  it  would 
seem  that  Great  Britain  has  it  in  her  power  to  supply  herself  within  the 
borders  of  the  United  Kingdom  alone. 

I  need  not  extend  the  list  of  competitors.  They  are  Russia,  Australasia, 
Africa,  and  some  other  countries. 

This  question  of  markets  of  the  world,  about  which  the  people  have 
recently  heard  a  great  deal,  is  a  serious  one  to  the  producer  in  the  United 
States.  Good  and  bad  crops  or  increase  or  decrease  of  area  seems  not  to 
figure  very  much.  It  often  happens  that  the  price  has  been  high  when 
the  crop  was  large,  and  often  the  reverse,  and  sometimes  short  crops  and 
low  prices  go  together,  as  we  know  to  our  sonow  in  California.  The  supply 
of  tne  world  regulates  the  price,  and  our  crop  figures  only  towards  the 
aggregate.  The  United  States  produces  more  than  one  fifth  of  the  wheat  of 
the  world.  The  country  has  furnished  in  grain  and  flour  from  1872  to  1884 
51.1  per  cent  of  the  world's  deficiency.  Russia  averaged  13.6  per  cent,  and 
India  7.9  per  cent. 

California  exports  about  70  per  cent  of  her  crop,  or  about  twenty-five 
million  bushels,  and  this  is  about  one  fifth  of  all  the  wheat  exported  from 
the  United  States  in  years  of  largest  demand. 

We  produce  about  one  twelfth  of  the  wheat  of  the  United  States,  so  that 
our  excess  of  exports  over  other  portions  of  the  Union  is  very  great.  This 
is  the  disadvantage  we  labor  under  in  being  deprived  of  a  home  market. 

Improved  methods  of  harvesting  have  cheapened  wheat  growing  to  large 
growers  (the  combined  harvester  has  done  much),  but  they  are  not  avail- 
21" 


310  REPORT  OF  STATE  BOARD  OF  HORTICULTURE. 

able  to  the  small  farmer.  But  however  cheaply  we  may  grow  wheat,  of 
what  will  it  avail  after  we  have  lost  our  market? 

But  I  must  leave  the  case  of  the  plaintiff.  Let  us  sum  up  our  conclu- 
sions: 

First — It  seems  to  me  that  wheat  growing  in  California  for  the  markets 
of  the  world  is  at  least  precarious. 

Second — Average  production  to  the  acre  is  diminishing. 

Tftirci— Fertility  of  the  soil  is  diminishing. 

Fourth — We  are  at  a  disadvantage  with  our  competitors  by  reason  of 
their  cheaper  and  better  facilities  for  transportation. 

Fifth — There  is  a  strong  probability  that  wheat  areas  in  India  and  South 
America  and  in  the  Canadian  provinces  will  be  greatly  extended,  and  the 
demand  upon  the  United  States  will  gradually  decrease  and  finally  cease. 

Sixth — California  must  decrease  her  wheat  area,  and  increase  her  popu- 
lation, and  thus  increase  the  home  market.  The  law  governing  surplus 
manufactures  must  be  applied  to  agricultural  products.  The  home  market 
that  has  placed  us  first  among  the  nations  of  the  globe  in  manufactures 
must  be  brought  to  bear  in  agriculture.  We  must  not  be  obliged  to  haul 
our  products  half  way  round  the  globe,  past  the  doors  of  our  most  formid- 
able competitors,  in  order  to  find  a  market.  Of  all  the  agricultural  prod- 
ucts of  the  United  States,  including  cotton  and  tobacco,  only  10  per  cent 
are  marketed  abroad.  Excluding  cotton  and  tobacco,  only  5  per  cent,  and 
yet  we  in  California  must  go  abroad  in  search  of  a  market  for  70  per  cent 
of  all  our  wheat.  If  we  controlled  the  world's  market  in  wheat,  as  the 
South  does  in  cotton,  this  disproportion  would  be  to  our  advantage,  but 
unhappily  this  is  not  true,  and  in  my  belief  the  situation  will  not  improve. 
I  am  prepared  to  see  Great  Britain  supplied  from  other  sources  within  the 
next  ten  years. 

Seventh — Lands  no  longer  profitable  for  fruit  growing  should  be  turned 
over  to  grasses  and  forage  plants,  .or  should  be  planted  to  fruits. 

FRUIT  GROWING  IN  CALIFORNIA. 

I  turn  now  to  the  case  of  the  defendant. 

In  what  way  will  our  fruit  industries  mend  matters?  Shall  we  grow 
more  fruit  and  less  wheat?  What  are  our  advantages  over  other  States  of 
the  Union,  and  what  are  these  advantages  intrinsically?  I  approach  the 
discussion  without  misgivings  and  with  great  confidence. 

The  one  thing  above  all  others  that  gives  preeminence  to  California  as  a 
fruit-growing  State  is  its  climate,  the  economic  value  of  which  is  only  just 
beginning  to  be  realized. 

There  is  a  difference  of  onlv  eight  or  ten  degrees  between  the  mean 
annual  temperature  of  the  coldest  regions  of  Dakota  and  Minnesota,  and 
San  Francisco,  yet  in  Minnesota  and  Dakota  wheat  flourishes  with  a  mini- 
mimi  temperature  of  60  or  70  degrees  lower  than  we  ever  see  it.  It  is  the 
minimum  and  maximum  that  must  control.  Let  us  cease  talking  about 
mean  annual  temperature.  The  mean  in  San  Francisco  is  55  degrees;  the 
same  as  Washington  City,  where  I  have  seen  weeks  of  continuous  zero 
weather.  The  mean  of  New  York  City  is  54  degrees,  only  one  degree  lower 
than  in  San  Francisco,  and  yet  strong  men  froze  to  death  there  in  the 
streets  last  winter,  and  snow  completely  stopped  the  arteries  of  commerce 
for  nearly  a  week. 

In  this  hall  I  see  ripe  oranges  from  Tehama  County,  grown  in  sight  of 
the  everlasting  snows  of  Mount  Shasta.  The  phenomenal  cold  of  last  winter, 
registering  as  low  as  19  degrees  above  zero  at  the  United  States  Signal 
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Station  at  Red  Bluff,  did  not  destroy  our  orange  trees,  for  they  send  here 
their  defiance  of  the  elements  in  the  shape  of  ripe  fruit  from  the  same 
branches  that  were  covered  with  ice  and  snow  for  a  short  time  last  January. 
It  must  not  be  forgotten  that  when  we  had  19  degrees  above  zero,  a  low 
temperature  seldom  reached,  Dakota,  Minnesota,  and  other  Western  and 
Northwestern  States  registered  40,  and  even  60  degrees  below  zero.  Domes- 
tic animals  froze  to  death  in  their  tracks.  Children  perished  on  their  way 
from  school.  Strong  men  died  in  the  effort  to  reach  their  barns,  and  in 
sight  of  their  homes.  Forest  trees  as  well  as  fruit  trees  were  burned  to 
death  as  by  fire  in  this  awful  weather.  It  is  not  possible  to  overestimate 
the  value  of  a  country  like  ours  to  the  fruit  grower,  in  comparison  with  the 
frozen  regions  in  the  States  east  of  the  Rocky  Mountains. 

If  the  property  of  General  Bidwell,  with  its  climate,  soil,  capabilities, 
and  surroundings,  its  orchards,  flowers,  and  fruits,  could  be  set  down  within 
one  hundred  and  fifty  miles  of  Chicago,  it  woul^  sell  for  as  much  as  the 
entire  taxable  value  of  Butte  County.  It  is  not  the  richness  of  the  soil  that 
would  make  this  true,  for  equally  rich  soil  is  to  be  found  in  the  State  of 
Illinois,  but  it  is  the  climate  and  its  possibilities. 

What  would  Riverside  as  we  know  it,  or  Vaca  Valley  as  it  is,  be  worth 
if  situated  in  New  York  State?  And  may  we  not  seek  to  realize  the  true 
value  of  our  great  advantages  by  this  comparison. 

When  I  read  last  winter,  how  that  athlete  and  intellectual  giant,  Roscoe 
Conkling,  fought  for  his  life  and  lost  it  in  a  struggle  to  reach  the  Fifth 
Avenue  Hotel,  across  Union  Square;  when  I  read  the  pathetic  story  of  that 
heroic  school  mistress  who  toiled  through  the  deadly  western  blizzard  in  a 
vain  endeavor  to  save  the  children  committed  to  her  charge,  it  seemed  to 
me  that  the  transcontinental  railroads  would  not  be  able  to  transport  the 
people  who  would  fly  to  this  land  of  sunshine  and  plenty;  and  I  still  believe 
that  our  climate,  which  alone  makes  our  State  proudly  distinctive  among 
the  States  of  the  Union,  will  bring  us  the  population  of  the  East  and  the 
Great  West  as  rapidly  as  we  can  prepare  for  them,  and  aa  soon  as  they 
can  dispose  of  their  property  there. 

But  the  question  recurs:  Is  fruit  growing  profitable?  Can  we  afford  to 
surrender  some,  not  all,  of  our  wheat  lands  to  its  culture?  As  yet  we  have 
not  that  kind,  and  amount  of  data  to  enable  us,  from  observations  through 
a  period  of  years,  to  deduce  results  entirely  satisfactory.  Fruit  growing 
in  California  is  but  in  its  infancy.  Some  facts,  however,  and  important 
ones,  are  established. 

The  era  of  fruit  growing  has  greatly  enhanced  values  of  land;  and  this 
enhancement  is  being  steadily  maintained  and  augmented.  Many  a  wheat 
mortgage  has  been  lifted  by  the  fruit  grower.  In  the  absence  of  general 
statistics  showing  the  results  or  profits  of  fruit  growing  in  this  State,  we  can 
only  look  to  typical  regions  where  these  are  now  well  known.  Take  Vaca 
Valley  as  a  type  of  the  northern  portion  of  the  State:  Prior  to  1874  that  val- 
lev  was  devoted  to  wheat  growing.  It  cut  no  figure  in  trade,  and  the  owners 
01  land  were  making  but  little  money,  comparatively,  and  the  lands  had  no 
value  except  for  wheat  growing,  and  the  price  was  low.  Fruit  planting 
began  about  that  time,  and  now  nearly  the  entire  valley  is  in  trees — about 
four  thousand  five  hundred  acres.  Mr.  W.  W.  Smith  has  an  orchard  of  two 
hundred  acres  there,  which  I  am  informed  yields  a  net  income  of  from 
$100  to  $200  an  acre  annually.  In  1874  this  land  was  valued  at  $12,000. 
It  is  now  worth  $600  an  acre,  and  I  do  not  suppose  could  be  bought  for 
that;  indeed,  Mr.  Smith  was  offered  $1,000  per  acre  for  one  hundred  acres 
recently.  A  recent  purchase  of  nine  hundred  acres,  Ijring  just  outside  this 
valley,  was  made  for  $100,000.    Subsequently,  at  an  auction  sale,  one  half 
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sold  for  nearly  enough  to  pay  for  the  whole.  I  have  been  reliably  informed 
that  there  was  paid  to  fruit  growers  last  year  in  this  valley,  through  the 
Vacaville  Bank,  $900,000;  and  this  is  $200  per  acre  for  all  the  fruit  lands 
of  the  valley  by  the  way  of  income.  These  are  all  non-irrigated  orchards,, 
and  fruit  growing  there  is  certainly  in  a  most  healthy  and  prosperous  con- 
dition. Similar  conditions  of  success  and  prosperity  exist  in  the  Santa 
Clara  Valley,  around  Woodland,  Sacramento,  Marysville,  Newcastle,  and 
a  score  more  of  places. 

Fresno  County  furnishes  an  illustration  of  the  revolution  worked  by  fruit 
growing.  Here  irrigation  is  essential.  I  think  the  change  from  wheat  to 
fruit  in  Fresno  County  does  not  date  back  of  1880,  and  yet  her  raisins  are 
known  and  eaten  by  all  men.  Lands  formerly  selling  from  $5  to  $10  per 
acre,  now  sell  into  the  hundreds,  and  pay  good  interest  on  the  investments. 
It  is  situated  in  the  central  region  or  southern  San  Joaquin  Valley. 

Riverside  furnishes  aa  example  of  the  magical  change  wrought  by  water 
and  fruit  culture.  Lands  here  classed  as  desert  and  practically  valueless 
three  years  ago,  pay  interest  at  $500  to  $1,000  per  acre.  This  is  Southern 
California. 

Another  type  is  found  around  Newcastle,  in  the  foothill  region  of  Placer 
County. 

The  development  here  is  marvelous  and  gives  great  hope  of  all  the  foot- 
hill lands,  of  which  there  are  millions  of  unoccupied  acres  in  this  State 
purchasable  at  low  prices. 

Lands  around  Newcastle  selling  five  years  ago  at  $5  to  $10  per  acre,  now 
bring  $100  and  over  per  acre.  The  elevation  is  from  five  hundred  to  one 
thousand  feet  above  sea  level.  Olives,  figs,  oranges,  and  all  deciduous 
fruits  flourish  here.  Planters  are  prosperous  and  making  money.  Irriga- 
tion is  practiced  although  not  always  necessary. 

These  are  communities  of  intelligent  and  capable  growers  who  know  the 
art  of  growing  and  marketing  fruit. 

This  enhancement  of  value  is  felt  throughout  the  entire  State,  as  is  shown 
beyond  dispute  by  the  enormous  increase  of  the  taxable  value  of  lands 
lying  within  the  fruit  belt. 

I  find  great  difficulty  in  dealing  with  the  question  of  the  profitableness 
of  fruit  growing  in  California,  for  lack  of  general  statistics,  I  can  give 
well  authenticated  instances  of  fruit  growing  on  a  large  and  small  scale  in 
all  parts  of  the  State,  showing  very  large  profits  on  the  investment  at  the 
very  high  prices  of  land,  or  cost  of  an  orchard  brought  to  the  bearing  point. 
I  hesitate  to  do  this,  however,  because  no  one  should  generalize  from  such 
insufficient  data.  I  think,  however,  it  is  within  the  observation  of  every 
intelligent  fruit  grower  in  this  State  that,  where  the  business  is  pursued 
with  that  intelligence  which  its  nature  and  character  demand,  no  more 
lucrative  or  profitable  business  can  be  engaged  in  by  tillers  of  the  soil. 

Intelligent  fruit  growing  implies  a  knowledge  of  soil,  climatic  influences, 
varieties  to  plant,  the  art  of  culture  and  handling,  and  business  tact  to 
market  the  product. 

Aside  from  any  particular  illustration  showing  the  profitableness  of  fruit 
growing,  we  have,  what  to  my  mind  is  an  exceedingly  strong  argument  in 
that  direction,  viz. :  In  all  the  valley  counties,  from  Shasta  to  San  Diego, 
men  of  business  shrewdness  and  intelligent  observation,  who  have  been 
long  residents  of  the  State,  and  have  observed  our  fruit  development,  are 
buying  lands  for  fruit  growing,  and  paying  prices  far  beyond  any  price  that 
would  yield  an  income  in  wheat  growing  or  for  any  other  purpose  than  for 
fruit. 
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Probably  the  best  single  illustration  covering  the  widest  territory,  and 
the  greatest  variety  of  fruit,  is  shown  in  the  result  of  the  work  of  the  Cali- 
fornia Fruit  Union  for  the  year  1887.  I  take  this  from  the  "  California 
Fruit  Grower,"  of  November  10,  1888: 

Boxes  shipped ^28,296 

Crates  shipped 169,268 

Net  weight  of  fruit,  not  including  weight  of  package  (pounds) 11,363,020 

Gross  receipts $675,864  40 

Freight  paid $283,033  80 

Cartage  paid •-..         6,002  35 

Commissions  paid 67,254  40 

Gross  charges 356,289  55 

Total  net  returns •- $319,574  85 

This  shows  the  net  average  per  pound  realized  to  the  grower  in  this  State 
to  be  2.8  cents.  If  we  knew  precisely  what  to  deduct  as  the  cost  of  pro- 
duction, boxing,  and  delivering  to  the  Union,  we  would  know  what  this 
green  fruit  jrielded  per  pound  as  net  profit  to  the  grower.  In  1886  the  net 
profit  to  the  grower  through  the  Union  was  2.41  cents  per  pound,  and  for 
1887  it  is  estimated  at  about  2.25  cents  per  pound  net  to  the  grower.  By 
strong  support  of  this  Union,  and  by  gradual  increase  of  shipments,  the 
cost  of  sale  will  be  reduced  materially,  which  will  add  to  net  result. 

Trees  in  full  bearing  will  average  one  hundred  and  fifty  pounds  each,  or 
fifteen  thousand  to  the  acre.  This  fruit  at  Union  rates  for  lo87  would  yield 
net'  $420  per  acre.  Pruning,  cultivating,  thinning,  picking,  boxing,  and 
delivering  to  the  Union,  I  cannot  figure  beyond  $120  per  acre,  leaving 
balance  net  over  all  to  grower  $300. 

As  an  orchardist  myself,  looking  forward  to  the  time  when  my  invest- 
ment will  yield  me  a  steady  and  fair  income,  I  promise  myself,  as  I  promise 
others,  that  $100  per  acre  as  a  net  return  is  good  enough,  and  can,  in  my 
opinion,  be  safely  relied  upon,  always  presupposing  the  best  and  most 
intelligent  cultivation,  handling,  and  marketing. 

The  constancy  of  our  fruit  crop,  and  the  early  yield,  and  the  early  frui^ 
age  of  new  orchards,  and  the  long  life  of  our  trees,  are  all  well  understood, 
and  are  advantages  which  we  enjoy  over  any  other  region  of  the  United 
States.  That  we  can  raise  fruit  in  large  quantities,  and  of  exceptional 
quality,  no  longer  admits  of  a  doubt.  The  kinds  of  fruit  we  grow  greatly 
strengthen  our  case.  In  no  State  of  this  Union,  and  in  no  country  in  all 
Europe  or  elsewhere,  of  which  I  have  any  knowledge,  is  so  great  a  range 
of  fruit  produced  as  in  California.  Oranges,  olives,  lemons,  limes,  plums, 
prunes,  figs,  grapes,  and  nuts  of  all  kinds,  apricots,  peaches,  nectarines, 
pears,  cherries,  apples,  all  the  small  fruits;  indeed,  every  fruit  known  to 
commerce,  save  only  a  few  exclusively  tropical  fruits  not  much  known  to 
us,  are  here  produced.  All  varieties  of  all  zones  seem  to  flourish  here, 
regardless  of  characteristics  in  their  native  habitat.  These  are  prodigious 
advantages;  they  are  beyond  computation  in  money  value;  they  come  of 
our  climate,  our  ocean  and  mountain  influences,  and  our  soil. 

Our  best  wheat  lands  produce  from  one  half  to  two  thirds  of  a  ton  of 
marketable  wheat  per  acre.  In  fruit,  these  same  lands  will  produce  from 
five  to  fifteen  tons  of  green  fruit  to  the  acre.  Looking  towaros  the  market 
for  wheat  and  fruit  as  it  now  exists,  I  believe  that  fruit  will  yield  more  net 
profit  per  pound  to  the  grower  than  wheat. 

There  being  no  longer  any  disp>ute  about  our  raising  almost  all  known 
fruits  of  the  earth  in  large  quantities,  the  great  question,  as  in  wheat  grow- 
ing, is  the  market. 
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Here,  as  in  other  departments  of  investigation  on  this  subject,  we  lack 
data.  The  country  imported  in  the  year  1886-7  of  fruits  and  nuts  $20,- 
608,480.  I  am  not  able  to  inform  you  whence  all  these  fruits  came,  or 
what  kinds  of  fruits  they  were.  It  may  be  stated  generally,  however,  that 
they  were  chiefly  the  fruits  and  nuts  grown  in  our  California  orchards.  We 
have,  then,  this  field  for  operations.  As  showing  increased  consumption, 
the  imports  of  fruits  for  1887  exceeded  imports  for  1886  by  over  $3,000,000. 

A  tentative  estimate  of  the  Commissioner  of  Agriculture,  report  1888,  of 
the  products  of  agriculture,  1886,  gives  the  farm  value  of  the  fruits  of  the 
United  States  to  be  $175,000,000. 

This  is  equal  to  one  half  of  the  dairy  products  of  the  country;  is  more 
that  half  our  wheat  crop;  more  than  one  fourth  of  the  corn  crop;  is  more 
than  double  the  oat  crop;  is  more  than  double  the  wool  crop;  is  about  equal 
to  the. wool,  hemp,  flax,  tobacco,  hops,  sugar,  syrup,  honey,  grass  seeds, 
and  wines  combined,  and  is  nearly  the  value  of  all  the  vegetables  grown. 

We  export  only  about  $1,000,000  in  value.  The  consumption  of  fruit  is 
about  $3  per  annum  per  capita  on  our  Commissioner's  estimate  of  produc- 
tion. ^ 

If  we  could  double  the  present  consumption  of  fruit  in  this  country  it 
would  give  California  an  income  beyond  what  we  now  have  of  over  $150,- 
000,000,  allowing  the  East  and  Oregon  to  take  the  balance,  and  it  seems 
not  an  extravagant  hope  that  this  increase  will  be  attained. 

Our  population  is  growing  at  the  rate  of  nearly  or  quite  three  fourths  of 
a  million  people  annually.  Demand  for  the  fruits  of  tne  earth  goes  on  ^ith 
increased  number  of  mouths  to  feed. 

Notwithstanding  the  importance  of  fruit  culture  to  this  country,  there 
has  been  no  organized  effort  to  aid  it  through  our  Agricultural  Department 
at  Washington,  until  1886.  Mr.  H.  E.  VanDeman  in  his  second  annual 
report  to  the  Commissioner  of  Agriculture  (report  1888)  says:  "The  year 
1887  may  really  be  said  to  be  the  first  in  which  I  have  had  an  opportunity 
to  get  the  machinery  of  this  division  (Division  of  Pomology)  in  good  work- 
ing order." 

•  This  great  Government,  with  more  money  than  it  knew  what  to  do  with, 
started  this  division  with  an  appropriation  of  $3,000  in  1886-7,  and  repeated 
this  munificent  provision  for  1887-8. 

One  man  was  detailed  in  1886  to  serve  the  cause  of  practical  and  scien- 
tific pomology  for  the  United  States.  In  1887  the  force  consisted  of  a  clerk, 
and  an  artist  occasionally,  to  make  the  few  drawings  found  in  the  report, 
and  with  this  paltry  $3,000  all  the  expenses  of  the  division  are  borne, 
including  the  salaries  of  the  clerk  and  artist.  Mr.  VanDeman  speaks  of 
several  valuable  papers  that  have  been  prepared,  gratuitously,  I  suppose, 
all  of  which  await  appropriations  before  they  can  be  given  to  the  world. 
It  is  to  be  hoped  that  these  valuable  papers,  knd  the  matter  they  contain, 
will  not  have  fallen  into  innocuous  desuetude  before  Congress  awakens  to 
their  importance. 

I  want  to  digress  a  moment  to  record  in  the  most  public  manner  my 
utter  disrespect  for  the  statesmanship  that  has  been  one  hundred  years 
in  realizing  that  agriculture  was  of  sufficient  importance  to  entitle  it  to  a 
Department  of  Government.  In  1880  our  census  showed  our  agricultural 
products  to  be  of  the  value  of  $3,020,000,000;  nearly  $500,000,000  more 
than  Russia  produced  with  her  one  hundred  million  population;  nearly 
$800,000,000  more  than  imperial  Germany,  and  more  than  Austria,  Italy, 
Spain,  Australia,  and  Canada  combined. 

To-day  our  agricultural  products  amount  to  two  thirds  of  all  the  prod- 
ucts of  the  United  States.    They  have  made  our  nation  great  and  power- 
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ful  and  independent.  There  is  no  food  product,  except  possibly  rice  and 
sugar,  of  which  we  do  not  produce  a  surplus,  and  of  tnese  there  need  be 
no  deficiency. 

No  victory  of  peace  or  of  war  in  all  history  is  comparable  to  this.  A 
hundred  years  ago  agriculture  stood  stationary  where  it  had  stood  for  a 
thousand  years  before.  The  farmers  of  America  have  rescued  agriculture 
and  given  to  the  soil  a  new  value;  they  have  simplified  the  problem  of 
government  by  bringing  abundance  where  poverty  and  want  taxed  the 
resources  of  statesmanship. 

In  all  these  years  the  American  farmer  has  gone  on  unaided  save  by  the 
inspiration  of  his  love  of  home  and  country  and  made  this  nation  great 
ana  powerful. 

France,  with  one  twelfth  our  area  and  not  much  over  half  our  popula- 
tion, appropriates  $20,000,000  annually  to  foster  agriculture.  Brazil,  with 
thirteen  mulion  population,  appropriates  $12,000,000  for  this  purpose  annu- 
ally. The  United  States,  with  a  larger  area  and  ten  million  more  popula- 
tion than  both  these  countries,  appropriates  less  than  half  a  million  dollars 
in  aid  of  agriculture.    , 

Let  us  hope  that  the  new  Department  of  Agriculture  will  be  liberally 
supported  and  wisely  administered,  and  that  the  Division  of  Pomology  will 
not  be  overlooked. 

To  illustrate  the  increased  consumption  of  fruits,  and  this  bears  directly 
on  the  question  of  market,  I  give  a  table  showing  imports  for  three  decades 
of  oranges  and  lemons: 

1856-57 447,138  boxes  of  oranges .- 238^  boxes  of  lemons. 

1866-67 692,259  boxes  of  oranges 837,441  boxes  of  lemons. 

1876-77 893,820  boxes  of  oranges 612,463  boxes  of  lemons. 

1886-87 .1,741,644  boxes  of  oranges 2,281,087  boxes  of  lemons. 

Imports  of  oranges  have  doubled  in  ten  years,  notwithstanding  the  large 
shipments  going  forward  each  year  from  California  and  from  Florida. 

We  imported,  for  the  year  lo86-87,  forty  million  six  hundred  and  sixty 
thousand  six  hundred  and  three  pounds  of  raisins — over  two  million  twenty- 
pound  boxes — ^and  we  produced  last  year  and  sold  about  eight  hundred 
thousand  boxes.  There  is  no  reason  why  we  should  not  have  the  entire 
raisin  trade  of  this  country,  and  push  our  goods  into  foreign  lands. 
AL*eady  four  thousand  boxes  have  gone  to  London  on  an  order  for  this 
year's  crop. 

We  imported,  same  year,  eight  million  seven  hundred  and  fifty-two  thou- 
sand eight  hundred  and  ninety-eight  pounds  of  figs.  No  doubt  is  entertained 
by  any  one  that  fig  growing  in  California  is  very  remunerative.  Prices  are 
quotea  at  &}  to  10  cents.  At  6  cents  a  pound  the  figs  imported  would  show 
a  value  of  $525,173. 

From  the  single  port  of  Bordeaux  we  imported  of  prunes  in  1886  of  value 
of  $840,299  19,  as  shown  by  report  of  our  Consulate. 

We  excel  in  our  prunes,  and  eventually  we  must  have  the  market.  I 
have  no  means  of  knowing  our  production,  but  it  is  quite  large,  and  is 
increasing. 

I  have  spoken  of  the  faith  in  fruit  shown  by  the  investments  in  lands  at 
high  prices,  and  the  extensive  planting  going  on  by  our  most  intelligent 
and  sagacious  people  all  over  the  State.  Let  me  further  emphasize  this 
point  by  showing  comparative  results: 

In  lo71  there  were  less  than  two  million  pounds  of  green  fruit  shipped 
overland;  in  1887  we  shipped  forty-nine  million  seven  hundred  and  twenty- 
nine  thousand  eight  hundred  pounds. 
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Of  canned  fruits  we  shipped,  in  1872,  one  hundred  and  eighty-two  thou- 
sand pounds;  in  1887  we  smpped  forty-five  million  one  hundred  and  twenty 
thousand  nine  hundred  pounds. 

Of  dried  fruits  we  Bhip])ed,  in  1875,  a  little  over  five  hundred  thousand 
pounds;  and  in  1887,  thirteen  million  five  hundred  and  seventy-seven 
thousand  one  hundred  pounds. 

Of  raisins  we  shipped,  in  1874,  only  two  hundred  and  twenty  pounds; 
in  1885,  we  shipped  six  million  two  hundred  thousand  pounds,  and  much 
more  in  later  years.  Our  pack  this  year  is  estimated  at  nine  hundred  thou- 
sand boxes,  or  eighteen  million  pounds. 

Notwithstanding  this  rapid  increase  and  this  very  large  shipment  of  green 
firuits,  we  have  as  yet  scarcely  given  the  mass  of  the  people  living  east  of 
the  Rocky  Mountains  a  taste  of  our  fruits. 

In  a  very  interesting  and  deeply  instructive  report  recently  made  by  Mr. 
W.  H.  Mills  to  the  State  Board  of  Trade,  showing  the  result  of  the  Grand 
Army  exhibition  at  Columbus,  Ohio,  this  summer,  some  significant  facts 
are  given,  bearing  directly  upon  the  question  of  market. 

I  quote:  ^'  Parties  from  southern  Nebraska  assured  me  that  no  California 
fruit  had  ever  been  offered  in  their  vicinity,  notwithstanding  they  are  resid- 
ing upon  lines  of  railroads.  Parties  in  Kansas  gave  the  same  assurances; 
the  same  testimony  came  from  Illinois,  Indiana,  Ohio,  Pennsylvania,  and 
Michigan."  Mr.  Mills  then  points  out  how  our  fruit  is  massed  in  Chicago, 
and  sold  out  at  prices  making  it  a  luxuiy  and  depriving  it  of  all  value  as 
food,  and  suggests  a  remedy.  He  continues:  "  In  this  way  the  fruits  in 
their  various  seasons  could  be  distributed  to  a  population  of  from  twenty 
million  to  thirty-five  million  people.  We  can  place  all  kinds  of  fruits  in 
eastern  markets  from  two  to  three  months  earlier  than  they  ripen  in  any 
part  of  the  country  north  of  Tennessee,  North  Carolina,  and  Arkansas. 
In  this  general  region  there  are  over  forty  millions  of  people,  a  very  large 
proportion  of  whom  would  become  consumers  could  the  fruit  be  furnished 
to  them  at  anything  like  an  economic  rate."  He  says  he  found  grapes 
selling  in  Chicago  at  $200  per  ton  at  retail,  thus  depriving  people  in  the 
middle  and  lower  circmnstances  of  life  the  privilege  of  even  tasting  them, 
and  yet  the  freight  charged  against  the  grapes  in  that  market  is  only  $50 
per  ton. 

If  Mr.  Mills'  observations  are  sound,  and  they  are  corroborated  by  the 
highest  evidence,  this  market  is  very  large.  It  is  difficult  to  give  an  ade- 
quate idea  of  its  extent.  Large  as  our  shipments  seem  now,  if  each  day 
we  could  reach  the  eastern  people  our  present  yearly  shipment  would 
hardly  supply  the  daily  demand  for  green  fruits. 

When  we  come  to  our  prepared  fruits— dried,  canned,  preserved,  and 
crystallized — and  our  nuts,  and  our  olive  oil,  and  other  prepared  products, 
we  have  the  world's  markets.  Our  raisins  and  prunes  have  already 
pushed  their  way  abroad,  and  our  canned  goods  Mr.  Lubin  has  described 
as  obtainable  in  Crosse  <fe  BlackwelPs  great  fruit  house  in  London. 

*  I  have  the  greatest  confidence  in  our  superior  ability  to  improve  upon 
methods,  ultimately  conducting  us  in  California  to  the  front  rank  in  fruit 
^wing,  as  it  has  in  almost  every  branch  of  agriculture  and  manufacture 
m  the  United  States. 

There  will  come  a  day  when  people  who  can  have  clean  fruit,  will  cease 
buying  imported  prunes  that  are  handled  by  dirty  peasants  and  finally 
trampled  into  barrels  and  kegs  with  the  bare  feet;  and  so  with  currants. 

There  are  some  considerations  as  to  our  eastern  market  not  readily 
assented  to,  and  yet  are  beyond  dispute.  As  a  general  fruit-growing  coun- 
try, the  great  west  and  northwest  region,  indeed,  the  Middle  and  New 
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England  States,  are  failures.  The  history  of  tree  planting  is  the  history 
of  discouragement  and  disaster. 

I  am  a  member  of  the  American  Horticultural  Society,  formerly  called 
Mississippi  Valley  Horticultural  Society,  and  have  read  the  four  volumes 
of  their  proceedings  with  some  care.  Let  me  quote  a  specimen  of  troubles 
presented  and  remedies  suggested. 

Mr.  J.  S.  Beatty,  of  Kentucky,  in  volume  2,  page  219,  reviews  the  peach 
interests  in  the  central  States  of  the  Mississippi  Valley.  I  quote:  "The 
Mississippi  Valley  is  more  exposed  to  meteorological  extremes  and  dis- 
turbances than  any  other  part  of  this  continent.  The  torrid  heat  of  our 
summers  and  the  arctic  blizzards  of  our  winters  embrace  a  range  of  tem- 
perature from  about  120  degrees  in  the  shade  to  40  degrees  below  zero. 
We  are  exposed  to  droughts  and  floods  of  great  extremes."  He  gives  a 
vivid  description  of  the  dread  cyclone,  and  asks:  "What  is  it  that  will 
hold  out  against  these  mighty  forces?  The  trees  cannot  long  endure  the 
compound  forces  of  old  Sol,  nor  can  the  fruit  germs  resist  the  intense  cold 
of  40  degrees  below  zero,  or  20,  or  even  10  degrees,  under  certain  conditions." 
He  then  describes  the  effect  of  protracted  droughts,  and  says  the  fruit 
"  wilts  as  passed  through  an  evaporator."  He  proceeds  to  point  out  numer- 
ous other  causes  of  failure.  He  concludes  by  asking  five  pertinent  ques- 
tions. I  quote  the  fifth — says  the  writer:  "  Is  there  any  practical  way  of 
protecting  our  peach  trees  by  baling  or  thatching,  to  prevent  winter  kill- 
ing of  both  trees  and  fruit?  Also,  could  not  late  spring  frosts  be  rendered 
harmless  to  peaches  by  means  of  a  cheap  iron  farnace  to  bum  coal  in,  set 
between  every  four  trees,  and  fired  up  at  any  time  that  frosts  may  be 
expected?" 

Imagine  Mr.  A.  T.  Hatch,  of  Suisun,  with  his  orchard  of  six  hundred 
acres,  putting  stoves  in  each  square  of  four  trees — ^twenty-five  stoves  to  the 
acre — ^fifteen  thousand  stoves  to  fire  up  and  keep  going  1 

In  the  same  volume,  page  103,  Professor  Buad,  of  Iowa,  says  of  pears: 
**  We  have  not  one  ironclad."  In  California  we  don't  know  what  fruit  men 
are  talking  about  when  they  speak  of  "  ironclads."  Fruit  men  East  are 
searching  out  varieties  grown  as  near  the  north  pole  as  possible,  in  the 
hope  of  Ending  genuine  ''ironclads." 

in  volume  3,  page  115,  is  a  paper  on  "  Success  and  Failure,"  submitted 
by  Mr.  George  J.  Kellogg,  of  Wisconsin.  It  is  one  wail  of  failure,  with 
little  ray  of  success  to  relieve  the  picture.  I  cannot  ask  you  to  bear  much 
longer  with  me,  but  as  a  specimen  let  me  quote  what  he  says  about  cher- 
ries: "About  every  third  year  we  raise  nearly  enough  for  the  *dear  little 
birds.'  The  three  varieties  they  like  best  are  the  Early  Richmond,  Red 
English,  and  Late  English  Morello.  These  give  a  succession  to  other 
fruits,  and  no  doubt  save  the  life  of  many  a  songster.  Therefore,  cherries 
are  both  a  success  and  a  failure." 

I  think  Mr.  Kellogg's  philosophy,  in  the  face  of  disaster,  must  have  been 
reinforced  by  gazing  on  shipments  from  California  of  Mr.  Leonard  Coates' 
Centennial,  or  General  Bidwell's  Napoleon  Bigarreau  cherries,  laid  down 
firm  and  sweet,  at  reasonable  prices,  at  Mr.  Kellogg's  door. 

The  apple  is  largely  grown,  when  not  a  failure  from  some  seasonal  dis- 
aster, in  Ohio,  Indiana,  Michigan,  Illinois,  and  most  of  the  New  England 
States.  In  Minnesota,  Iowa,  Wisconsin,  Dakota,  and  northern  Nebraska, 
even  the  apple  is  almost  despaired  of,  says  Mr.  VanDeman,  owing  to  the 
ruinous  effects  of  the  severe  winters.    But  we  do  not  compete  in  apples. 

The  peach  grows  in  a  few  States,  and  when  they  have  a  good  crop,  our 
market  is  afiected  as  to  dried  fruit  somewhat;  but  we  are  earlier  in  the 
market  with  our  green  fruits,  and  besides  the  maximum  peach  crop  of  the 
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East  can  never  supply  the  increasing  demand.  In  1887  there  was  almost 
a  total  failure. 

The  plum  is  grown  East  to  a  limited  extent  only.  The  curculio  is  a 
universal  and  deadly  pest.  Besides,  the  foreign  varieties  common  here  are 
not  grown  there,  and  prunes  as  we  know  them  are  unknown  there. 

Some  pears  are  grown,  but  are  not  in  our  way  in  any  manner  whatever. 

A  few  varieties  of  excellent  table  grapes  are  grown,  but  our  foreign  vari- 
eties are  unknown,  except  as  we  send  them. 

To  my  mind,  eastern  competition  in  fruit  grown  there  is  not  a  serious 
factor  in  our  problem,  and  so  long  as  the  enlightened  policy  of  Government 
protection  to  nome  products  is  pursued,  we  have  nothing  to  fear  from  for- 
eign countries. 

The  long  list  of  fruits  peculiar  to  this  State  will  not  grow  shorter,  but 
will  be  increased.  We  will  raise  dates,  and  possibly  bananas.  We  will 
cease  importing  currants  from  Greece,  and  supply  them  in  California, 

In  this  discussion,  I  have  not  dealt  with  grapes  for  wine,  and  yet  all 
intelligent  observers  predict  great  results  from  that  industry.  We  are  mak- 
ing large  quantities  of  wines  of  great  excellence,  and  choice  grape  brandy. 
Probably  one  hundred  and  fifty  thousand  acres  are  already  in  wine  grapes. 

The  wine  imports  of  the  country  are  valued  at  port  of  shipment  at 
$7,056,085.  Import  values  give  the  minimum  value,  and  often  are  fraud- 
ulently valued. 

The  true  value  of  most  foreign  importations  is  much  greater  than  the 
invoice  value  at  port  of  shipment. 

I  have  thus  presented  the  case  submitted  to  me.  I  am  conscious  of  the 
imperfect  manner  in  which  I  have  dealt  with  our  wheat  and  fruit  industries. 

If  I  had.  been  allowed,  without  wandering  from  the  question,  I  would 
have  shown  the  wheat  grower  how  much  better  it  would  be  if  he  devoted 
some  of  his  land  to  alfalfa  and  other  grasses  or  forage  plants,  if  he  don't 
like  fruit.  He  will  smile  when  I  tell  him  that  the  hay  crop  of  the  United 
States  in  1886  was  valued  at  nearly  $40,000,000  more  than  the  wheat  crop; 
that  even  in  California  our  hay  crop  was  valued  in  1886  at  nearly  half  the 
value  of  our  wheat  With  the  exception  of  corn,  hay  is  the  most  valuable 
agricultural  crop  grown  in  the  United  States,  and  the  average  valu^per  acre 
is  greater  than  that  of  wheat.  Corn  is  king,  and  hay  is  heir  apparent  to 
the  throne  in  the  United  States,  unless  our  fruits  overtake  and  pass  them 
both. 

To  the  fruit  grower  I  would  like  to  have  given  some  sound,  fatherly 
advice,  born  of  experience,  but  no  doubt  this  will  be  supplied  before  we 
adjourn,  and  by  more  competent  persons.  I  leave  the  question  in  your 
hands. 

On  motion  of  Professor  Husmann,  the  thanks  of  the  Convention  were 
tendered  to  General  Chipman  for  his  able  essay. 


SHALL  WE  CAN  OR  DRY  OUR  FRUITS? 
Essay  by  R.  C.  Kelm,  Yuba  City. 

I  am  sure  all  present  not  only  feel  a  greater  interest  in  fruit  culture  gen- 
erally than  ever  before.  After  years  of  thought  and  labor  the  question 
arises,  "  What  shall  we  do  with  the  vast  amount  of  fruit  now  growing  and 
which  will  be  produced  in  the  near  future  throughout  this  great  State? 
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Where  shall  we  look  for  consumers  of  our  fruits,  and  after  finding  consum- 
ers, how  shall  we  prepare  our  fruits  for  them  ?  " 

.  We  will  for  a  moment  see  what  the  consumers  have  done  for  us  in  the 
way  of  canned  and  dried  fruits  in  1887.  As  near  as  we  can  get  at  it  there 
was  used  in  this  State  in  1887,  of  fresh  fruit  for  canning  about  sixteen  thou- 
sand tons;  there  was  used  for  drying  f  outside  of  raisins)  about  twenty  thou- 
sand tons.  We  see  by  these  figures  tnat  there  was  four  thousand  tons  more 
green  fruit  used  for  drying  than  was  used  in  canning.  The  same  year  our 
caxuners  put  up  not  only  enough  fruit  to  supply  home  and  eastern  markets, 
but  had  a  surplus  with  which  to  fill  large  orders  from  Europe;  thus  show- 
ing that  the  sixteen  thousand  tons  of  fresh  fruit  canned  about  fills  the 
demand  of  California  canned  fruits.  There  was  consumed  in  the  United 
States  about  two  hundred  million  pounds  of  dried  fruit,  of  which  California 
onlv  furnished  twenty-six  million  pounds,  the  balance,  some  one  hundred 
and  seventy-four  million  pounds,  was  supplied  bv  foreign  countries,  in 
about  the  proportion  of  one  eighth  of  California  production  to  seven  eighths 
of  the  foreign.  These  two  hundred  million  pounds  of  dried  fruits  include 
all  dried  fruits,  raisins,  prunes,  etc. ;  thus  showing  that  California  must 
make  seven  times  as  much  more  dried  fruits  than  she  now  does  before  we 
can  think  of  supplying  the  market,  which  requires  one  hundred  and  forty 
thousand  tons  of  green  fruit,  outside  of  raisins. 

For  one  I  do  not  see  how  we  can  expect  to  find  markets  for  seven  times  as 
much  more  canned  fruits  than  we  now  put  up;  but  on  the  part  of  dried 
fruits  we  surely  have  an  unlimited  market. 

As  I  said  in  the  beginning,  who  or  where  are  the  customers  for  this  fruit? 
They  are  the  people  east  of  the  Rockies. 

Another  question  arises:  "Why  is  there  a  greater  demand  for  our  dried 
than  for  our  canned  fruits?"  Our  customers  say  that  our  canned  fruits 
cannot  be  excelled,  nor  can  any  other  canned  fruits  throughout  the  world 
be  compared  with  ours.  The  answer  is:  "We  cannot  afford,  as  a  people, 
to  buy  and  eat  your  canned  fruits,  but  we  are  able  to  buy  some  of  your 
dried  fruits."  It  stands  us  in  hand,  as  fruit  growers,  to  do  something 
toward  getting  our  dried  and  canned  fruits  into  the  mouths  of  the  eastern 
consumers.  The  question  has  resolved  itself  into  a  matter  of  dollars  and 
cents,  as  it  is  claimed  that  it  is  not  the  quality  of  our  fruits,  but  the  price, 
that  prevents  a  greater  use  of  it.  We  hear  more  complaint  about  our  dried 
fruits  than  the  canned,  which  is  the  result  of  too  much  carelessness  on  the 
part  of  the  average  fruit  grower  in  preparing  his  dried  fruit  for  market. 
The  cost  of  selling,  a  pound  of  poor  fruit  is  greater  than  that  of  good,  while 
the  freight  is  the  same;  at  the  same  time  losing  our  reputation  as  growers 
and  packers.  Let  us,  when  drying  our  fruit,  do  away  with  the  Grecian  or 
Spanish  system,  as  well  as  the  so  called  "Chinee"  system  of  swindling  our 
eastern  customers  with  so  much  filth  and  dirt,  while  with  a  trifling  cost 
more  we  can  supply  all  the  markets  with  good,  clean,  and  wholesome  fruit, 
whereby  we  will  find  ready  sales  at  living  prices;  and  our  eastern  friends 
will  say  to  the  Turkish  prune,  the  Spanish  raisin,  and  the  Grecian  currant 
importers:  "Thank  you,  we  are  done  buying  dirt  and  trash;  we  will  try, 
for  a  change,  the  California  prunes,  raisins,  currants,  peaches,  plums,  nec- 
tarines, etc.,  and  take  less  chance  of  contracting  some  loathsome  disease." 

Now,  Mr.  President,  I  have  no  doubt,  when  I  finish  reading  this  poorly 
constructed  essay,  that  I  will  be  classed  as  an  advocate  of  fruit  crying 
exclusively;  and  yet,  while  I  am  directly  interested  in  fruit  canning,  I  feel 
that  fruit  drying  needs  our  most  careful  attention,  as  all  growers  are  driers, 
more  or  less,  while  canning  is  conducted  by  a  few  individuals,  and  fruit 
canners  have  studied  and  learned  the  wants  of  their  consumers;  hence  the 
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reputation  of  California  canned  fruits.  Why  not  make  for  our  dried  fruits 
as  great  a  reputation  ?  First,  by  making  a  good  article,  placing  it  on  the 
market,  avoiding  the  usual  two  or  three  commission  merchants,  as  in  the 
past;  second,  by  asking  railroad  companies  to  give  us  living  freight  rates. 
There  being  no  question  as  to  our  having  fruit  of  the  very  best  quality,  and 
in  great  quantities,  the  question  is:  "  Shall  we  can  or  dry  our  fniits  ?  "  My 
answer  is:  "The  time  is  not  far  distant  when  the  drying  of  our  California 
fruits  will  be  first  on  the  list;  for  as  sure  as  our  eastern  friends  find  that 
they  can  get  our  drie^  fruits  in  quantity,  at  living  prices,  the  result  will  be 
they  will  eat  less  pork  and  cabbage  and  more  fruit  and  fritters." 

Mr.  W.  W.  Smith,  of  Vacaville:  The  ladies  might  just  as  well  undertake 
to  make  a  silk  dress  out  of  a  bolt  of  calico  as.  to  make  good  dried  fruit  out 
of  poor,  immature  fruit.  Let  your  fruit  stay  on  the  trees  until  it  is  thor- 
oughly ripe;  pick  carefully;  don't  shake  it  off  on  the  ground,  but  pick  it 
from  the  tree  carefully  in  baskets,  and  haul  it  to  your  cutting  shed;  not  on 
a  common,  stifi"  farm  wagon,  for  if  you  do,  you  will  have  it  badly  bruised 
by  the  time  you  get  to  the  shed,  ana  every  bruised  spot  in  the  green  fruit 
shows  a  dark  spot  in  the  dried  fruit.  Haul  it  in  a  spring  wagon.  The 
fruit  is  cut,  laid  on  trays,  and  immediately  put  in  the  sulphur  box  and 
sulphured  for  about  forty  minutes — ^an  hour  is  better  for  a  good  dried  arti- 
cle. There  may  be,  and  probably  is,  an  objection  in  the  minds  of  a  great 
many  people  to  this  thing  of  sulphuring — fruit  bleaching,  as  some  call  it. 
It  does  not  bleach  the  fruit;  it  simply  closes  the  pores  and  prevents  the 
fruit  from  turning  dark,  and  stops  it  from  coloring;  the  fruit  is  already 
bright  when  it  is  cut.  The  trays  are  taken  from  the  sulphur  box  to  the 
drying  grounds  prepared  for  the  purpose.  A  hillside  sloping  to  the  south 
to  about  35  or  40  degrees  is  best.  The  fruit  dries  quicker,  and  the  quicker 
you  can  dry  the  fruit  the  better  it  is.  Apricots  dry  in  about  three  days 
from  the  time  they  are  cut  and  put  out  in  the  sun,  and  are  then  taken  up 
ready  to  box.  Use  boxes  made  of  sugar  pine  dressed  on  both  sides,  that 
hold  twenty-five  pounds.  With  a  common  lever  press  or  screw  press  you 
can  easily  press  twenty-five  pounds  of  dried  peaches,  apricots,  or  plums, 
into  a  box — size,  six  inches  deep,  nine  inches  wide,  and  sixteen  inches 
long,  holding  twenty-five  pounds.  Let  the  fruit  get  thoroughly  dry,  as  dry 
as  a  chip  if  you  wish,  and  when  you  get  ready  to  box  dip  it  into  boiling 
water.  (By  dipping  you  have  got  the  pure  fruit  without  any  doctoring.) 
The  dipping  is  to  destroy  the  eggs  of  the  insect  that  makes  the  worm  in 
dried  fruit,  and  if  there  are  any  insects  that  will  kill. them.  Use  a  wire 
basket  made  of  coarse  wire,  with  meshes  small  enough  so  that  the  dried 
fruit  will  not  drop  out,  but  allows  the  water  to  pass  through  freely.  Sink 
the  basket  into  the  boiling  water,  merely  let  it  stay  long  enough  for  the 
water  to  permeate  all  through  the  basket,  raise  it  out,  dip  it  down  again, 
and  let  it  stay  in  about  the  same  time;  raise  it  out  and  let  the  water  drip 
out,  then  lay  the  fruit  in  a  pile  on  a  table  or  a  clean  floor.  Dip  in  that  way 
what  you  can  box  the  next  day.  Throw  in  a  pile  in  order  to  let  the  whole 
mass  become  damp  or  dry  alike;  in  this  way  the  pile  becomes  equally 
damp.  Let  it  remain  until  it  gets  pretty  dry — ^so  dry  that  there  is  no 
danger  of  molding  after  the  fruit  is  pressed  into  the  box.  Line  the  boxes 
with  fine  oiled  paper.  Take  some  of  the  best  specimens  of  fruit  and  spread 
them  out  with  the  fingers  (a  lady  suggests  running  them  through  an  ordi- 
nary clothes  wringer),  and  place  them  in  a  layer  in  the  bottom  of  the  box; 
fill  up  the  box;  set  it  on  the  scales  and  weigh  exactly  twenty-five  pounds 
of  fruit  into  the  box;  take  it  out  and  put  it  under  a  press — a  lever  press  is 
much  more  speedy  than  a  screw  press,  and  does  the  work  equally  well. 
When  the  press  is  put  on  the  fruit  and  it  is  packed  into  the  box  enough  to 
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put  the  lid  oil)  slip  it  out  and  nail  the  lid  on  and  turn  the  box,  and  when 
it  is  opened  to  the  market  this  faced  box  is  shown,  the  same  way  as  in 
packing  cherries.  Sometimes  we  put  it  into  fifty-pound  boxes  instead  of 
twenty-five. 

A  Delegate:  When  you  put  green  fruit  on  trays  do  you  turn  it? 

Mr.  Smith:  Put  it  on  trays  with  the  cup  side  up  ana  dry  it — no  need  of 
turning  it.  We  prefer  clingstone  peaches. to  the  freestone  peach  for  drying. 
We  have  a  knife  that  we  can  cut  clingstone  peaches  as  fast  as  we  can  free- 
stone. So  far  as  my  experience  goes,  there  is  no  advantage  to  dip  into 
glycerine;  it  adds  to  the  looks  of  the  fruit,  but  it  does  not  add  anything  to 
its  value  whatever  for  food,  but  it  makes  the  fnlit  look  and  sell  better.  The 
object  of  dipping  the  prunes  into  boiling  water  or  lye  is  simply  to  wrinkle 
or  break  the  skin  and  hasten  the  drying  process;  this  is  before  drying, 
immediately  after  taking  it  from  the  tree;  dipping  any  of  our  dried  fruits 
in  boiling  water  or  lye,  as  some  do,  of  course  restores  a  great  deal  of  moist- 
ure to  the  dried  fruit,  and  I  will  give  you  a  pointer  that  may  be  worth 
something  to  you:  the  dried  fruit  will  take  up  moisture  enough  to  pay  all 
the  expenses  of  boxing  your  fruit,  and  nobody  is  injured  by  it,  because  the 
fruit  itself  is  benefited.  It  will  take  up,  oir  an  average,  about  10  per  cent 
of  the  dried  fruit  to  dip  it  in  boiling  water  and  let  it  drain  and  dry  off 
again  until  it  is  about  moist  enough  to  box;  this  brings  back  a  good  deal 
of  the  natural  flavor  and  natural  taste  of  the  fruit,  as  a  rule,  besides  kill- 
ing the  insects  that  are  in  it. 

DISCUSSION  ON  MARKETING  OP  FRUIT. 

Mr.  Block:  Mr.  President,  I  did  not  seek  to  present  this  matter  at  this 
time,  and  endeavored  to  procure  others  to  do  so;  but  inasmuch  as  we  are 
talking  about  drying  ana  preparing  fruit  for  market,  I  want  to  present 
something  that  will  bring  it  home  to  you.  The  question  is,  how  much  are 
we  getting  for  our  fruit?  Can  we  afford  to  raise  it  at  the  prices  that  we 
do?  I  will  give  you  some  figures  based  upon  this  measure,  of  the  largest 
shipping  that  has  been  done  by  any  party  in  this  State  for  this  year,  and 
that  will  probably  be  a  basis  to  estimate  how  much  we  fruit  growers  are 
getting  for  our  fruit,  if  we  ship  it;  to  show  who  is  getting  the  money  and 
how  much  we  are  getting  for  our  fruit.  Most  of  you  probably  have  seen 
the  report  in  the  papers  about  three  weeks  ago,  that  the  results  of  the  Cali- 
fornia Fruit  Union  sales  this  year  in  the  East  would  be  about  $420,000  or 
thereabouts  for  fifteen  million  pounds.  I  have  written  to  the  "Fruit 
Grower,"  inquiring  whether  the  amount  they  stated  included  the  expense 
of  packages,  paper,  packing,  and  loading;  they  said  no.  I  made  an  appli- 
cation to  other  parties  to  get  information  as  to  how  much  we  had  been  get- 
ting, and  I  find  the  figures  1420,000  are  not  justified.  We  will  not  realize 
2i  cents  a  pound,  pajdng  our  own  expenses  out  of  it;  and  our  main  expenses 
are  boxes,  paper,  packing,  and  loading.  You  will  probably  be  surprised 
if  I  tell  you  on  a  basis  of  eight  hundred  and  fifty  cars  sold,  carrying  twelve 
million  six  hundred  and  two  thousand  one  hundred  and  eighty  pounds, 
sold  gross  for  $773,117  06,  out  of  which  there  was  paid  for  freight,  $345,- 
156  28;  for  commissions,  $77,298  06;  cartage,  $2,4^;  leaving  as  returns 
to  the  grower,  $348,233  06.  Deduct  therefrom  cost  of  crates,  boxes,  paper, 
packing,  hauling,  and  loading  expenses;  take  the  average  expense,  and  I 
am  pretty  near  correct  in  saying  ttiat  it  amounts  to  85  cents  pet  one  hun- 
dred pounds.  This  gives  us  $107,118  53  to  deduct  from  the  $348,233  06; 
consequently  out  of  the  $773,117  06,  gross  receipts,  the  grower  realizes  for 
the  twelve  and  a  half  million  pounds  and  over  of  fruit,  $241,114  53,  net. 
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The  railroad  realizes  $345,1«^6  28,  and  the  commission  man,  $77,298  06. 
To  simplify  the  matter,  the  above  statement  shows  that  where  the  fruit 
grower  realizes  for  growing,  including  cultivation,  taxes,  packing,  and  tak- 
ing all  the  risk  of  shipping,  $100,  the  railroad  receives  for  carrying  the 
same  about  $150.  Now,  this  is  a  very  important  matter.  The  question 
with  me  is,  can  we  afford  to  raise  the  fruit?  Some  of  you  gentlemen  are 
selling  fruit  to  the  shipper,  and  you  say,  **  I  don't  care,  I  am  going  to  sell 
to  the  shipper."  But  the  shipper  that  buys  your  fruit  has  these  expenses 
to  pay;  can  he  afford  to  do  so  and  continue  paying  vou  the  price  that  he 
is  paying?  I  have  seen  a  statement  made  in  print  lately  that  California 
grapes  have  been  selling  in  the  East  at  $200  a  ton.  Now,  I  have  a  state- 
ment of  the  very  highest  price  that  grapes  sold  for,  and  there  is  nothing  of 
the  kind.  It  has  also  been  stated  that  the  railroad  charges  $30  per  ton, 
whereas  the  truth  is  that  the  railroad  charges  $75  per  ton.  I  stake  my 
reputation  on  the  assertion  and  challenge  any  one  to  dispute  it,  that  to 
average  all  the  fruit  sent  East  this  year  the  shipper  has  not  realized  $10  a 
ton  for  his  fruit,  net.  Now,  shall  we  allow  ourselves  to  be  fooled  by  parties 
who  come  in  here  and  tell  us  we  are  getting  rich? 

Mr.  Hatch:  I  desire  to  mention  that  grapes  sold  for  $200  a  ton  referred 
to  the  retail  rates. 

Mr.  Block:  I  have  been  a  shipper  of  grapes,  and  have  received  some  of 
the  highest  prices  and  some  of  the  lowest;  and  I  tell  you  that  I  hardly- 
realized  a  cent  out  of  grapes,  and  they  were  as  fine  as  any  we  have  haa. 
People  are  employed  to  give  us  information.  We  are  tickled;  we  are 
pleased  to  hear  that  we  are  doing  well;  that  we  are  growing  rich;  we  laugh 
to  hear  it;  but  when  we  come  home  to  pay  our  taxes,  and  to  pay  our  help, 
we  sometimes  have  to  hunt  around  to  see  where  we  can  get  the  wherewith 
to  do  it.  I  have  shown  you  that  the  railroad  company  is  getting  $246  to 
your  $100,  and  I  could  show  you  more,  only  I  don't  want  to  go  so  far  into 
detail.  For  years  I  am  taxed  to  pay  the  railroad  debt  of  $300,000  that 
my  county  donated  the  railroad,  and  we  have  to  pay  every  year  the  interest 
and  a  part  of  a  sinking  fund  towards  it,  and  in  the  State  we  do  the  same 
thing.  Now,  gentlemen,  I  suggest  that  a  committee  be  appointed  by  this 
body  to  investigate  the  matter  that  I  have  stated  here;  t<»go  to  the  Califor- 
nia Fruit  Union  and  tell  them  to  give  you  exact  returns  as  soon  as  they 
can  make  them  out;  to  investigate  this  statement,  and  ask  the  Boards  of 
Trade  in  every  city  in  the  State  to  cooperate  with  you  and  compel  the  rail- 
road to  meet  us  and  give  us  a  living  rate;  we  are  all  interested;  in  the 
whole  community  there  is  not  a  member  that  is  not  interested  with  us  in 
this  work. 

Mr.  W.  H.  Aiken,  of  Wrights:  To  bring  this  matter  in  ite  proper  form 
before  this  body,  I  move  that  a  committee  of  five  be  appointed  by  the 
Chair,  to  act  in  connection  with  a  like  committee  to  be  appointed  by  the 
Fruit  Union,  to  wait  upon  the  railroad  authorities  and  obtain  better  rates 
for  eastern  shipping.  Such  committee  to  report  to  the  annual  meeting  of 
the  Fruit  Union  and  also  to  the  spring  session  of  this  Convention  the  results 
of  their  effort. 

Mr.  Block:  I  second  the  motion;  and  will  amend  by  asking  the  cooper- 
ation of  the  State  Board  of  Trade  and  that  of  every  Chamber  of  Commerce 
in  this  State. 

Mr.  Aiken:  I  will  accept  that,  for  the  committee  to  cooperate  with  com- 
mittees appointed  from  any  other  body. 

Adopted. 

NoTE.-~The  above  figures  are  modified  from  the  report  of  the  Secretary  of  the  California 
Fruit  Union. 
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Mr.  Hutchinson:  I  would  like  to  ask  what  percentage  of  fruit  raised  is 
fit  to  be  shipped  East? 

Mr.  Hatch:  In  those  localities  where  they  make  a  specialty  of  growing 
peaches  for  eastern  shipment  they  can  raise  them  so  that  all  are  fit  to  ship. 
In  other  words,  Mr.  Smith  will  tell  you  that  in  Vaca  Valley,  where  they 
are  growing  peaches  to  ship,  they  raise  them  almost  the  size  and  shape 
they  want  them  for  eastern  shipment.  This  is  done  by  thinning  and  pick- 
ing, and  attention  to  all  the  details,  but  the  proportion  that  is  raised  that 
is  fit  to  ship  is,  this  year,  about  one  pound  in  ten. 


CITRUS  CULTURE. 

orange  growing  in  butte  county. 

Mr.  Jesse  Wood,  of  Chico:  The  shortest  speech  ever  reported  was  that 
of  Dean  Swift,  who  was  once  requested  to  make  an  address  and  take  up  a 
collection  for  the  orphans  of  an  asylum.  He  gathered  all  the  children  on 
the  front  seat,  and  when  the  time  came  for  his  address  he  simply  waved  his 
hand  and  said,  ^'  There  they  are,  proceed  with  the  collection."  All  I  have 
got  to  say  is, "  Here  they  are. "  (showing  oranges),  and  that  is  speech  enough. 
I  want  to  say,  however,  these  are  seedling  oranges,  from  trees  that  I  planted 
with  my  own  hands  on  perfectly  new  ground  that  had  never  been  broken 
by  the  plow — Government  land  that  I  took  up  in  the  hills  near  Chico — and 
I  was  in  such  a  hurry  to  get  some  orange  trees  planted  that  I  didn't  wait 
to  plow  the  ground.  I  took  it  iust  as  nature  had  left  it,  and  plowed  it  the 
best  I  could  and  spaded  around  the  trees.  Of  course,  I  plantea  nothing  but 
seedlings,  for  we  bad  nothing  but  seedlings  in  Butte  County.  There  was 
but  one  man  in  the  county  at  that  time  that  had  any  budded  fruit  at 
all — Mr.  Wilcox,  of  Oroville.  Since  then  I  have  planted  budded  trees, 
and  also  a  great  many  seedlings.  I  have  seven  and  a  half  acres  growing, 
and  three  thousand  little  trees  getting  ready  to  grow,  now  two  and  three 
years  old.  I  expect  to  increase  my  orchards  until  I  have  twenty  acres 
at  least  of  orange  trees,  besides  some  olives  and  grapes.  We  have  been 
saying  here,  from  time  to  time,  that  we  grow  fruit  for  money,  not  alto- 
gether for  glory.  I  grow  it  partly  for  money,  partly  for  glory,  and  partly 
for  the  fun  of  the  thing — ^if  there  was  not  any  money  in  it  at  all  I  snould 
want  to  grow  all  the  trees  I  possibly  could  on  my  place,  I  was  a  Metho- 
dist preacher  some  fifteen  or  twenty  years  in  my  life,  and  traveled  from 
place  to  place,  and  I  never  lived  in  a  parsonage  in  all  that  time  but  I 
planted  a  tree  in  the  yard,  and  if  there  is  anything  that  I  want  to  thank 
God  right  now  for  it  is  that  he  planted  that  sentiment  in  my  heart.  We 
grow  oranges  here  in  Butte  County,  very  much  like  these,  as  high  up  as 
twelve  hundred  feet  above  sea  level — ^at  Cherokee,  the  old  mining  town, 
between  eleven  and  twelve  hundred  feet  above  sea  level — and  they  bear 
very  luxuriantly;  and  in  different  places,  all  over  the  county,  they  have  a 
few  trees.  One  place,  about  a  thousand  feet  above  Oroville,  they  grew  trees 
from  the  seed  and  fruited  in  seven  years;  but  there  was  a  Frenchman  there, 
and  he  made  them  bear  very  rapidly.  In  the  vallev,  here  in  Chico,  there  are 
a  number  of  trees  bearing,  notwithstanding  we  had  snow  on  the  ground  last 
winter  for  two  solid  weeks.  I  was  editor  of  a  daily  newspaper  here,  and 
took  particular  pains  not  to  say  anything  about  it.  There  is  no  harm  to 
tell  it  now,  because  our  orange  trees  were  not  all  killed,  but  at  that  time  I 
wouldn't  give  a  two-cent  piece  for  all  the  oranges  in  this  county.    At  Oro- 
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ville,  and  in  our  place  in  the  foothills,  there  were  three  winters  in  succes- 
sion during  which  there  were  only  three  nights  the  entire  winter  when  we 
had  any  frost  at  all,  and  that  was  during  the  last  week  in  December  and 
the  last  week  in  January,  at  an  elevation  of  three  hundred  feet  above  the 
valley;  about  six  hundred  feet  above  sea  level.  At  Biggs  and  Gridley,  as 
you  pass  along  the  railroad,  they  have  orange  trees  bearing  finely.  At  a 
place  across  the  river  on  the  Colusa  side,  orange  trees  have  borne  finely  for 
several  years,  and  this  year,  after  such  a  winter  as  we  had  last  year,  it  is 
an  astonishing  fact  that  the  trees  here  in  Chico,  and  everywhere  else,  are 
loaded  with  fruit.  Now  we  don't  claim  that  Chico  is  particularly  an  orange 
region,  but  the  foothills  we  claim  are  equal  to  Riverside,  Los  Angeles,  or 
any  other  place — not  that  I  say  Butte  County,  but  from  Shasta  to  San  Diego; 
it  is  all  California,  and  it  is  all  a  matter  of  locality.  Get  into  a  sheltered 
nook  anywhere  along  the  Sierras,  and  you  can  grow  such  oranges  as  these 
seedlings,  and  in  the  most  sheltered  places  you  can  grow  the  most  tender 
varieties  of  the  budded  plants.  I  had  lemons  also  this  last  season,  and 
although  we  had  no  snow  on  my  place  at  all,  when  they  had  it  for  two 
weeks  on  the  ground  here,  I  did  have  ice  half  an  inch  thick  and  the  ground 
froze  six  inches  deep  night  after  night.  I  say  I  wouldn't  have  given  anjr- 
thing  for  the  trees  at  all  and  thought  the  last  citrus  fair  had  been  held  in 
Butte  County,  but  even  the  lemon  trees  at  my  place  after  such  a  season  as 
that  were  not  killed;  the  outer  limbs  were  killed  but  the  stocks  were  alive, 
and  are  now  coming  on  and  spreading  finely.  I  had  thirty-two  lime  trees 
on  my  place;  they  were  killed  to  the  ground  and  at  least  half  of  them  are 
sprouting  out  and  have  sprouts  on  three  feet  high.  That  tells  the  whole 
story,  gentlemen;  any  of  you  that  want  to  go  into  orange  culture  need  not 
go  to  San  Diego  to  do  it.  I  would  not  advise  you  to  go  to  the  top  of  Shasta, 
but  simply  to  any  sheltered  nook  along  these  foothills  in  Butte  County  and 
in  Tehama — all  along  this  coast.  It  is  a  remarkable  fact  that  after  the 
frost  of  last  winter,  the  orange  trees  are  more  loaded  this  year  than  they 
were  last.  Another  remarkable  fact  is  that  our  fruit  is  ripe  six  weeks  before 
the  fruit  of  Lower  California. 

Mr.  F.  a.  Kimball:  These  oranges  exhibited  are  in  an  exceedingly 
unripe  state,  not  nearly  gotten  their  growth. 

Mr.  Wood:  We  do  not  say  they  are  ripe,  but  we  say  they  are  six  weeks 
riper  than  yours. 

Mr.  F.  a.  Kimball:  I  think  you  have  the  advantage  of  nearer  three 
months  in  ripeness;  we  won't  have  a  ripe  orange  in  San  Diego  until  the 
very  last  of  March.  This  orange  only  has  to  be  examined  by  the  side  of 
a  fine  orange  to  show  its  character,  and  if  it  is  approaching  anywhere  near 
its  ripeness  it  could  not  be  considered  by  an  expert  as  being  up  to  the 
standard. 


FLORAL  CULTURE. 

Essay  by  Emory  E.  Smith,  San  Francisco. 


The  word  "horticulture,"  when  used  in  European  countries,  is  intended 
to  convey  a  general  idea  of  all  things  pertaining  to  gardening  pursuits.  In 
the  United  States,  with  our  business  intensity,  there  has  been  manifested, 
in  the  last  few  years,  a  strong  tendency  to  separate  horticulture  into  three 
distinct  classes:  fruit  growers,  floriculturists,  and  vegetable  or  market 
gardeners. 
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California,  which  at  this  time  is  the  most  rapidly  developing  portion  of 
the  United  States,  exhibits  more  decidedly  than  any  other  portion  of  the 
country,  this  tendency  to  sever  these  mutual  interests. 

To  a  certain  extent  this  is  proving  disastrous  to  our  general  horticultural 
prosperity,  by  drawing  the  attention  of  the  public  exclusively  to  the  stronger 
division,  '^fruit  growing,"  thus  bringing  about  the  dependence  of  the  State 
upon  one  branch  of  industry;  notwithstanding  statistics  prove  that  coun- 
tries which  are  the  most  truly  prosperous  have  many  resources. 

Vegetable  gardening,  one  of  the  most  important  of  healthful  food  sup- 
plies, has  suflfered  the  most  seriously,  and  so  great  has  been  the  neglect  of 
this  important  industry,  that  we  pay  annual  tribute  to  Chinese  and  Italian 
peddlers  (perhaps  millions  of  dollars),  to  furnish  us  with  the  everyday 
food  with  which  our  own  gardens  should  supply  us. 

Floriculture,  ornamentally  speaking,  has  oeen  one  of  the  chief  agents  in 
attracting  to  California  the  thousands  of  prosperous  settlers  who  have  built 
our  cities  and  redeemed  much  of  the  waste  land  from  the  jack  rabbit  and 
coyote,  and  are  now  making  it  blossom  and  bring  forth  our  luscious  fruits, 
which  have  become  so  famous  in  the  various  marts  of  the  world. 

Deprive  California  of  its  beautiful  climbers,  palms,  magnolias,  and  other 
graceful  evergreens,  destroy  the  fragrant  roses,  and  this  famed  country 
would  be  a  dreary  waste,  in  which  but  few  would  care  to  remain.  This 
contrast  is  drawn  to  show  the  vast  importance  of  home  and  wayside  adorn- 
ment. Each  ornamental  tree  and  nower  that  is  planted  is  of  intrinsic 
value  to  everv  industry.  The  spirit  of  adornment  should  be  fostered  by 
careful  thought  and  concentrated  action;  for  the  land  of  balmy  odor-laden 
breezes,  radiant  with  sunshine,  bedecked  with  graceful  evergreens,  and 
brilliant  with  the  varied  hues  of  the  rarest  flowers,  soft  velvety  lawns,  and 
orchards  in  which  delicious  fruits  are  ever  ripe,  is  the  ideal  for  which  all 
are  searching,  and  which  is  within  the  possibilities  of  California. 

Floriculture  in  our  State,  commercially  speaking,  is  now  entering  upon 
a  new  era,  and  the  probabilities  are  that  in  years  to  come  it  will  rival  and 
be  second  only  in  commercial  importance  to  the  fruit  industry.  The  State 
Floral  Society,  which  has  recently  been  organized  under  the  most  auspi- 
cious circumstances,  has  a  future  brilliant  with  educational  possibilities, 
which  will  play  no  unimportant  part  in  the  future  development  of  the  State, 
and  I  bespeak  for  it  the  good  will  and  hearty  cooperation  of  all  those  who 
would  see  our  country  the  veritable  paradise  to  which  it  has  been  so  aptly 
likened.  It  is  the  earnest  expressed  desire  of  this  association  to  form  floral 
clubs  in  the  various  portions  of  the  State  to  further  the  interest  of  this 
industry,  and  provision  has  been  made  for  Presidents  of  all  such  clubs  to 
be  Vice-Presidents  of  the  State  Society. 

The  soil  and  water  supply  of  California  is  varied  to  a  degree  that  admits 
of  the  most  intricate  methods  of  cultivation,  and  the  climate,  though  mild 
and  sometimes  warm,  does  not  cause  the  lassitude  so  destructive  to  the 
commercial  enterprises  of  some  countries. 

So  far  as  I  have  been  able  to  ascertain  there  is  no  similar  area  of  coun- 
try in  the  world  in  which  there  can  be  grown  successfully  so  many  flowers, 
bulbs,  trees,  and  plants,  of  the  various  zones. 

It  has  been  an  open  secret  for  some  time  that  California  would,  in  the 
near  future,  be  a  formidable  rival  to  France,  Holland,  lind  Germany,  in  the 
production  of  flowers,  seeds,  and  bulbs,  which  it  now  costs  the  United  States 
millions  of  dollars  yearly  to  import.  Just  here  I  will  say  that  many  of  the 
high  priced  seeds  in  fancy  paclkages  which  are  brought  from  the  Eastern 
States  originally,  are  grown  in  California. 
22" 
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Systematic  experimenting  has  proven  beyond  doubt  that  our  flower  seeds 
mature  better,  keep  longer,  and  have  a  higher  germinating  power  than 
those  produced  in  other  countries. 

Most  of  the  flowering  bulbs  grow,  multiply,  and  mature  unusually  well 
in  many  parts  of  the  State,  and  we  have  a  much  larger  acreage  suitable  to 
their  highest  cultural  perfection  than  has  Holland  or  Germany.  A  few 
days  ago,  while  walking  by  courtesy  through  the  beautiful  grounds  of  a 
Chico  gentleman,  he  pointed  to  a  lot  of  tuberoses  and  said:  "  They  are  very 
fine;  I  got  them  from  Boston."  Mr.  President, ladies  and  gentlemen,  Cal- 
ifornia raises  the  best  of  everything,  and  instead  of  sending  our  money  to 
Boston,  we  should  send  Boston  our  products  with  compliments. 

The  large  variety  of  rare  ornamental  and  flowering  plants  that  can  be 
grown  here,  at  small  expense,  and  California's  proximity  to  Mexico,  West- 
ern, Central,  and  South  America,  Australia,  Japan,  China,  and  the  Pacific 
Islands,  entitle  our  florists  and  nurserymen  to  a  very  large  exporting  and 
importing  trade. 

Eastern  dealers  are  evincing  their  faith  in  our  future  floral  greatness  by 
eagerly  purchasing  all  the  floral  products  which  are  oflered  in  a  salable 
condition,  and  a  limited  export  trade  with  the  European  countries  has 
sprung  up  in  the  last  two  years.  What  is  most  needed  to  develop  these 
valuable  branches  of  trade  is  men  experienced  in  the  business,  who  are 
willing  to  invest  money,  and  wait  a  reasonable  time  for  the  development 
and  returns  which  are  sure  to  be  highly  satisfactory. 

Among  other  developing  floral  enterprises,  hybridizing  for  new  varieties 
will  no  doubt  some  day  bring  fame  and  fortune  to  our  State,  for  no  other 
country  can  boast  of  such  favorable  conditions  for  the  prosecution  of  this 
art,  and  the  door  stands  wide  open  to  genius  and  perseverance. 

The  shipping  of  orange  blossoms  has  become  a  source  of  increasing  reve- 
nue, and  cut  flowers  have  been  successfully  transported  to  the  Middle  and 
Eastern  States. 

The  manufacture  of  perfumes  has  been  retarded  by  the  lack  of  a  knowl- 
edge of  the  business,  and  tons  of  blossoms  perish  that  should  be  a  source 
of  wealth.  There  is  a  mistaken  idea  sometimes  expressed,  that  our  flowers 
are  not  so  fragrant  as  those  of  other  countries.  This  is,  of  course,  untrue. 
The  growing  of  medicinal  plants  also  is  an  infant  industry,  which  bids 
fair  to  supply  America  with  the  greater  portion  of  her  own  drugs,  thereby 
greatly  reducing  the  tribute  paid  to  the  foreign  countries  from  where  nearly 
all  are  now  brought. 

The  growing  of  plants  for  dyes  and  textures  has  proved  successful,  and 
is  rapidly  being  developed. 

The  intrinsic  value  to  California  of  this  floral  future  lies  in  the  utiliza- 
tion of  her  broad  uncultivated  acres  and  the  general  prosperous  indepen- 
dence of^her  people;  for  in  Flora's  dominion,  unlike  anv  other,  there  is 
work,  health,  and  happiness  for  every  man,  woman,  and  child. 

None  of  the  horticultural  industries  of  California  can  be  fully  developed 
until  we  have  located  in  our  State  a  great  and  perhaps  national  botanical 
garden,  in  the  grounds  and  conservatories  of  which  there  could  be  collected 
the  florals,  both  useful  and  ornamental,  from  the  various  portions  of  the 
earth.  It  should  ba  a  national  school  to  which  all  could  go  and  drink  to 
the  fill  of  accumulated  knowledge,  and  should  be  free  to  all. 

How  shall  we  hasten  this  cultural  magnificence  which  is  waiting  to 
transform  our  State  into  a  fairer  picture  than  poet's  pen  has  ever  traced? 
"  By  scattering  seeds  of  flowers  by  the  wayside  everywhere,"  by  scattering 
seeds  of  floral  love  in  the  hearte  of  our  children^  by  embowering  our  homes 
in  fragant  flowers,  by  voting  to  line  the  highways  with  trees  and  shrubs, 
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and  by  freely  disseminating  such  knowledge  as  we  may  possess  or  acquire, 
that  others  may  be  encouraged  to  love  and  cultivate  the  flowers,  the  crown- 
ing glory  of  California. 

In  conclusion  I  tWU  say,  that  it  is  hoped  that  we  will  find  it  expedient 
to  have  assembled  in  the  spring  or  a  year  hence  a  grand  floral  congress  in 
San  Francisco,  that  will  attract  people  from  all  over  the  country  to  see  our 
remarkable  floral  products,  and  hear  our  own  floriculturists  discourse,  as 
well  as  noted  floriculturists  from  several  portions  of  the  United  States,  and 
we  ask  that  you  earnestly  cooperate  with  us  in  all  that  pertains  to  the 
developing  of  this  important  industry  in  California. 

DISCUSfittON. 

Mr.  White:  I  would  speak  of  some  of  our  California  native  woods  for 
ornamenting  our  yards  and  homes.  We  have  in  the  redwood  regions  the 
genuine  Yew  of  Europe,  and  it  attains  a  larger  size  here  than  elsewhere, 
a  most  beautiful  ornamental  tree;  and,  then,  perhaps  you  know  that  far 
back  there  was  a  cedar  discovered  in  Port  Orford  which  has  been  used 
largely  for  inside  blinds,  and  there  is  no  wood  that  rivals  it  for  that  pur- 
pose and  general  finishing  purposes  in  the  finest  of  dwellings,  and  it  is  one 
of  the  most  beautiful  ornamental  trees  when  properly  looked  after.  Only 
a  few  miles  from  National  City  you  will  find  a  rare  pine,  I  believe  found 
nowhere  else  in  the  world,  which  may  be  made  one  of  the  most  ornamental 
of  trees.  Now  the  evergreen  we  use  for  hedges,  the  Monterey  cypress,  is 
peculiar  to  that,  and  we  have  a  pine  peculiar  to  the  same  section  of  coun- 
try, and  if  you  go  a  little  farther  north  a  good  many  shrubs  in  the  hills — 
the  calycanthus,  I  have  it  growing  in  my  yard,  a  beautiful  shrub,  flower- 
ing. Then  we  have  the  native  nutmeg  tree  of  California,  I  have  it  in  my 
yard,  one  of  the  most  beautiful  ornamental  trees  that  we  have;  I  have 
acacias  from  Africa  and  from  India;  but,  sir,  I  would  not  exchange  that 
native  nutmeg  tree  of  California  for  any  of  these  different  varieties  of  trees; 
then  we  have  a  holly  growing  in  these  cafions,  and  the  black  walnut,  and 
then  the  laurel  is  a  beautiful  tree,  and  some  of  the  most  beautiful  and 
costly  furniture  ever  manufactured  in  the  State  of  California  has  been 
made  from  that — it  bears  a  very  high  polish;  then  I  consider  the  manza- 
nita,  if  properly  looked  after,  is  a  pretty  shrub — "  little  apple  "  is  the  mean- 
ing of  the  word,  and  it  is  essentially  a  minute  apple.  I  have  also  the 
madrone,  and  it  is  an  exceedingly  beautiful  tree,  and  I  was  greatly  aston- 
ished at  a  lady  who  has  spent  a  number  of  years  in  California  asking  what 
tree  that  was.  There  is  a  great  ignorance  among  the  people  who  live  here 
of  the  beauties  of  our  forests.  Even  the  buckeye,  if  properly  trimmed  and 
propagated,  is  very  ornamental;  there  is  nothing  that  we  have  in  the  land- 
scape more  beautiful  than  the  buckeye  in  bloom,  with  the  two  varieties, 
mnk  and  white.  Why  should  we  discard  these  trees  and  these  shrubs? 
Do  we  want  to  beautify  our  homes  in  proportion  to  our  climate  and  in  pro- 
portion to  the  beauty  of  the  scenery  with  which  we  are  surrounded,  and 
with  the  paradise  of  nature  painted  on  almost  every  mountain  side?  It  is 
painted  almost;  look  at  it  as  you  see  them  all  in  purple  and  clothed  in 
gold.  Shall  our  homes  be  wanting,  and  not  in  harmony  with  the  paintings 
of  nature  itself?  I  want  our  homes  to  be  like  so  many  stars  set  in  this 
beautiful  land,  not  alone  surrounded  with  flowers  and  shrubbery  and  orna- 
mental trees,  but  to  be  genuine  nurseries  of  happiness.  Oh,  what  memories 
come  to  mind  at  the  very  word  home — mirth,  singing  of  children,  youth, 
sacred  to  every  human  heart,  how  sacred  they  may  be  made  here  in  Cali-^ 
fornia  to  every  glad  opening  mind,  how  precious  they  may  become!    Do' 
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we  keep  our  homes  housed  with  all  that  is  worthy  ?  As  fruit  growers,  as 
citizens,  as  dealers  in  God's  most  favored  land,  let  us  make  our  homes, 
keep  them  to  dwell  in,  spending  the  years  of  our  life  in,  and  when  the  last 
summons  comes,  take  our  final  rest  in  the  higher  and  broader  and  better 
world  above. 


XXXI. 

SYNOPSIS  OP  PROOBBDING-S  OP  THE  ELBVENTH  STATE  PRTJIT 
QROTVERS'  CONVENTION. 

[Held  undeb  the  auspices  of  the  State  Boabd  of  Horticulture,  at  National  City^ 
San  Diego  County,  commencing  Tuesday,  April  16,  and  ending  Friday,  April  19, 1889. 

President  of  the  Convention,  Hon.  EUwood  Cooper,  presided,  and  an- 
nounced that,  this  being  the  time  designated  in  the  call  for  the  meeting^ 
the  Convention  would  come  to  order. 

Prayer  by  the  Rev.  N.  R.  Peck,  of  Penryn. 

Mr.  Warren  C.  Kimball,  of  National  City,  and  Mr.  T.  J.  Swayne,  of  Par- 
adise Valley,  were  elected  Vice-Presidents  by  acclamation. 

OPENING  ADDRESS. 
By  Hon.  Ellwood  Cooper,  of  Santa  Barbara,  President  of  the  Convention. 

Ladies  and  Gentlemen:  This  will  be  the  eleventh  State  Fruit  Growers' 
Convention,  and  the  seventh  held  under  the  auspices  of  the  State  Board  of 
Horticulture. 

At  the  last  Convention,  held  in  Chico,  November  twentieth  to  twenty- 
fourth,  inclusive,  the  subjects  discussed  took  rather  a  wider  range  than  at 
any  previous  one.  We  had  a  most  interesting  meeting,  well  attended; 
members  expressed  themselves  as  being  edified,  and  all  thought  it  was 
one  of  profit.  The  subjects  that  elicited  the  most  diversified  opinions  were 
"  Insect  Pests,"  "  The  Olive,"  and  *'  Pruning."  There  was  a  very  great  dif- 
ference of  opinion  regarding  varieties  of  the  olive.  I  have  prepared  a  brief 
paf>er  on  the  subject,  which  is  before  the  Convention,  and  it  will  appear 
in  its  proper  place  on  the  programme.  There  was  some  difierence  of 
opinion  regarding  the  methods  of  pruning,  and  there  appeared  to  be  a 
doubt  as  to  the  better  one.  All,  however,  were  in  favor  of  low  pruning.  I 
have  a  paper  to  present  on  high  pruning,  when  this  subject  is  under  dis- 
cussion. 

Much  alarm  was  manifested  on  account  of  the  ravages  of  the  Iceryanur- 
chasi,  and  information  is  wanted  how  best  to  arrest  the  spread  of  this  aan- 
gerous  insect.  No  new  discoveries  in  remedies,  so  far  as  I  have  learned, 
have  been  made. 

I  have  been  informed,  through  the  newspapers,  that  several  varieties  of 
predaceous  insects,  to  prey  upon  the  Icerya,  have  been  received  in  Los 
Angeles  from  Australia  or  New  Zealand,  and  I  trust  a  full  report  on  this 
experiment  will  be  made  at  this  Convention.  I  have  also  been  informed 
by  gentlemen  living  in  San  Gabriel  Valley  that  some  disease  or  some  insect 
was  destroying  the  Icerya  almost  entirely  in  some  orchards.  I  have  invited 
•reports  on  this,  and  trust  we  will  have  the  same  during  our  session. 
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The  curled  leaf  on  the  peach  was  not  scientifically  understood.  The 
pear  blight  as  it  appeared  in  some  localities  was  discussed,  resulting  in 
many  different  views  given  on  the  subject. 

Irrigation  and  non-irrigation  occupied  considerable  time.  Some  were 
enthusiastic  as  to  the  thorough  cultivation  without  irrigation  producing  a 
firmer  and  better  fruit,  while  others  with  equal  force  claimed  that  with 
careful  irrigation  the  best  results  were  obtained,  and  just  as  firm  and  good 
sound  fruit  produced.  A  large  allowance  must  be  made  for  the  difference 
in  localities,  and  whether  in  bottom  or  on  table  lands. 

A  very  interesting  essay  by  General  Chipman,  "  Wheat  vs.  Fruit,"  was 
read  at  the  Chico  Convention,  and  will  be  found  in  our  reports.  This 
«8say  was  valuable  for  many  reasons.  It  showed  the  average  crop — ^how 
very  small  as  compared  with  the  product  of  the  intelligent  and  provident 
cultivator.  It  pointed  out  where  wheat  lands  had  at  one  time  produced 
sixty  to  sevenly  bushels  to  the  acre,  they  now  produced  only  fifteen — one 
fourth  as  much;  this  result  owing  entirely  to  the  want  of  lertilizing.    It 

fave  the  whole  number  of  pounds  of  ripe  iruit  shipped  by  the  California 
*ruit  Union,  with  the  net  average  price  received.  Some  of  the  shipments 
gave  as  high  as  10  cents,  while  others  did  not  bring  sufficient  to  pay  the 
freight.  Such  statistics  do  not  represent  the  fruit  industry  as  conducted 
by  intelligent  fruit  growers.  I  will  state  that  while  the  deductions  from 
the  average  crops  show  absolutely  the  true  condition  of  the  prosperity  of 
the  country,  we  do  not  hold  out  to  new  orchardists  any  such  gloomy  show- 
ing. While  correct  as  statistics,  it  is  not  correct  as  the  result  of  the  intel- 
ligent fruit  industry.  The  average  results  from  the  different  orchards  of 
careful,  intelligent,  and  industrious  fruit  growers  are  what  we  hold  out  as 
possible  for  every  new  cultivator  who  embarks  in  the  business. 

Complaints  have  been  made  by  careful  fruit  shippers  of  their  losses 
sustained  by  reason  of  shipments  of  unsound  fruit  sent  at  the  samfe  time 
as  their  shipments.  Unsound  fruit  shipments  were  forced  on  the  market 
at  such  prices  as  prevented  the  disposal  of  the  sound  fruits  at  prices  which 
would  net  a  fair  return  to  the  owners.  Such  a  condition  of  things  should 
not  be  permitted.  This  brings  me  to  the  point  which  I  intended  to  advo- 
cate as  one  of  the  important  measures  to  oe  adopted  by  the  fruit  growers, 
that  is:  "  Fruit  Inspection." 

The  importance  of  such  a  measure  cannot  be  more  forcibly  presented 
than  by  quoting  from  the  address  of  Parker  Earle,  President  of  the  Ameri- 
can  Horticultural  Society,  delivered  at  San  Jos^,  January  twenty-fourth, 
last  year.     He  said: 

I  am  a  fruit  grower,  a  fruit  packer,  and  a  fruit  buyer,  and  I  stand  here  in  all  three 
<;apacities  to  protest,  in  all  the  earnestness  of  my  soul,  against  all  kinds  of  deception  in 
Iruit  packing.  You  cannot  afford  to  pay  freight  on  trash  two  or  three  thousana  miles. 
It  cannot  be  too  often  or  too  earnestly  impressed  upon  fruit  men  everywhere  that  to  secure 
the  best  results  the  most  scrupulous  pains  must  be  taken,  not  only  in  growing  fruit  prop- 
•erly,  but  in  careful  handling,  thorougn  grading,  and  unflinching  honesty  in  packing. 

I  have  been  familiar,  since  my  earliest  boyhood,  with  the  inspection  laws 
-existing  in  the  Atlantic  seaboard  cities.  Many  of  the  staple  articles  were 
subjected  to  a  careful  examination  before  being  offered  for  sale.  Flour,  if 
short  in  weight,  was  confiscated;  if  not  equal  in  quality  to  the  standard 
requirements,  was  marked  so  that  all  purchasers  were  aware  of  its  inferi- 
ority. Butter,  if  short  in  weight,  was  confiscated.  Meat,  if  tainted,  was 
<;onfiscated.  Pork,  in  barrels,  was  subjected  to  the  same  rigid  rules  as 
flour. 

No  one  ever  pretended  that  these  ironclad  inspection  laws  worked  injury 
i»  the  people;  on  the  contrary,  considered  them  [a  necessity,  in  order  to 
protect  consumers  from  fraud. 
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Regarding  our  fruit  shipments,  there  is  no  excuse  for  those  who  ship 
unsound  fruit.  In  our  published  reports  all  the  information  is  given.  Four 
times  out  of  five,  shipments  of  unsound  fruit  give  a  loss  to  the  owner.  If 
this  were  all,  it  would  not  so  materially  concern  the  great  body  of  shippers; 
but  the  markets  are  injured  by  the  forced  sales  of  the  unsound  and  worth- 
less shipments,  hence  the  necessity  of  inspection  at  the  place  of  shipment. 
Again  we  pay  a  fixed  rate  of  freight  to  the  railroad  companies,  for  a  fixed 
time  in  transportation.  The  railroads  should  be  compelled  to  insure  the 
time.  We  have  no  control  over  the  management  and  no  recourse  where 
losses  are  sustained  by  reason  of  delays. 

At  every  previous  Convention,  where  I  have  had  the  honor  to  preside,  I 
have  called  your  attention  to  the  importance  of  proper  distribution  of  our* 
fruits.  It  seems  to  me  that  this  question  is  paramount  to  every  other, 
excepting  only  the  question  of  "  Insect  Pests."  I  was  particularly  impressed 
with  that  portion  of  the  opening  address  of  Parker  Earle,  already  referred 
to.    I  quote  from  page  34,  under  the  head  of  "Fruit  Growing:" 

It  appears  to  me  that  there  is  no  subject  of  more  immediate  practical  interest  to  the 
commercial  fruit  grower  than  this  one  of  the  means  of  a  wide  distribution.  The  fault  is 
with  our  transportation,  and  our  lack  of  any  far-reaching  and  elaborate  system  of  distri- 
bution. I  thinK  I  have  known  good  oranges  to  sell  at  not  much  over  one  cent  apiece  at 
wholesale  in  Chicago,  the  market  being  overloaded,  when  there  were  a  thousand  towns 
within  a  day's  ride  of  that  city  in  whicn  you  could  not  buy  an  orange  for  less  than  five 
cents— and  not  many  at  that— and  millions  of  people  within  the  same  radius  who  did  not 
taste  an  orange  in  the  whole  winter.  So  many  of  our  available  markets  are  not  reached, 
and  the  fruit  grower  suffers  from  an  apparent  over-production,  when  half  the  people  go 
hungry  for  fruits  which  they  need  and  cannot  obtain. 

Fruit  trees  are  being  planted  by  the  millions  in  California,  and  I  cannot 
too  forcibly  impress  ujjon  you  the  importance  of  this  problem:  How  are 
we  to  dispose  of  the  fruit  without  loss  to  the  producer? 

The  Legislature  has  increased  the  appropriation  for  horticultural  pur- 
poses; amended  the  law  so  as  to  permit  more  efficient  work;  appropriated 
15,000  for  entomological  field  work;  amended  the  law  for  the  prevention  of 
the  spread  of  insect  pests.  This  law  gives  the  power  to  the  people  of  any 
district  to  compel  the  owners  of  orchards  to  employ  every  possible  means 
to  destroy  the  insects  infesting  orchards,  or,  in  the  absence  of  such  energetic 
work,  to  destroy  the  orchards  by  rooting  out  and  burning  up  the  trees,  at 
the  expense  of  the  owners. 

This  thoughtful  and  wise  legislation  is  very  commendable,  and  our  leg- 
islators should  have  our  thanks.  It  is  our  desire  and  hope  that  we  can 
accomplish  greater  good;  but  we  will  require  the  support  of  the  great  body 
of  fruit  growers.  We  wish  to  cooperate  with  them.  We  will  not  only  have 
the  opportunity  of  interchanging  ideas  on  all  subjects  appertaining  to  hor- 
ticultural pursuits  at  the  semi-annual  Fruit  Growers'  Convention,  but  also 
through  the  medium  of  correspondence  with  our  central  office,  220  Sutter 
Street,  San  Francisco,  where  efficient  and  competent  persons  will  always 
be  present  to  answer  correspondents. 

We  have  been  fully  aware  of  the  greater  responsibilities  involved  in 
demanding  of  the  Legislature  better  laws  and  more  money,  but  we  have 
done  so  with  the  conviction  that  the  fruit  industry  required  it.  We  will 
rely  upon  the  concerted  action  of  interested  fruit  growers,  so  as  to  accom- 
plish the  greatest  possible  good  for  the  expenditure. 

The  law  permits  responsible  and  competent  fruit  growers,  by  and  with 
the  advice  and  under  the  direction  of  the  State  Board  of  Horticulture,  to 
make  experiments  in  destroying  insect  pests,  in  their  own  orchards  or  dis- 
tricts  at  the  expense  of  the  State,  but  in  order  to  obtain  this  permission  a 
written  demand  must  be  made  giving  the  nature  of  the  experiment,  the 
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formula,  how  to  be  applied,  upon  what  variety  of  fruit  trees,  and  upon  what 
kind  of  insects.  It  will  be  expected  before  such  permission  is  granted  that 
only  the  actual  cost  of  materials  and  hired  help  will  be  included  as  the 
expense  involved  in  such  estimates.  The  orchardists  who  may  profit  by 
such  experiment  in  such  districts  will  be  expected  to  give  their  time  freely 
and  willingly  in  overseeing  such  experiments  free  from  charge. 


ADDRESS  OF  WELCOME. 

Delivered  by  Mbs.  Flora  M.  Kimball,  of  National  City. 

Mr.  President,  Gentlemen  op  the  State  Board  of  Horticulure,  and 
Fruit  Growers  of  California:  In  behalf  of  the  citizens  of  National  City 
and  every  other  resident  of  San  Diego  County,  I  extend  to  you  all  a  most 
heartfelt  welcome.  Why  I  was  commissioned,  to  perform  this  pleasant  duty 
I  cannot  conjecture,  unless,  having  so  many  eloquent  gentlemen  among  us, 
it  was  impossible  to  choose  from  the  number  the  one  most  gifted  in  speech, 
and  so,  setting  eloquence  and  learning  aside,  the  lot  fell  to  one  who  could 
excite  neither  envy  nor  jealousy;  yet  one  most  thoroughly  in  sympathy 
with  the  work  to  which  you  have  dedicated  your  lives,  and  are  giving  so 
liberally  of  your  intellect,  as  well  as  time. 

Could  you  have  known  what  enthusiasm  possessed  us  all  when  it  was 
publicly  announced  that  National  City  was  to  oe  honored  with  the  eleventh 
annual  Convention  of  Fruit  Growers,  you  would  need  no  address  of  wel- 
come to  emphasize  the  fact  that  we  are  glad  to  see  you. 

The  ancient  argonauts  who  braved  the  perils  of  the  sea  to  recover  the 
golden  fleece,  and  the  argonauts  of  '49  who  invaded  these  unknown  shores 
in  search  of  gold,  were  indeed  heroes;  but  you,  our  horticultural  argonauts, 
who  explore  the  hidden  mysteries  of  nature,  and  bring  forth  her  secrets 
for  the  improvement  and  perfection  of  our  golden  fruits,  are  both  heroes  and 
benefactors,  and  are  closely  allied  to  our  homes  and  hearts. 

I  can  easily  forgive  the  idolatry  of  the  ancients  who  worshiped  trees. 
They  must  have  possessed  esthetic  and  refined  natures,  and  if  unable  to 
grasp  the  idea  of  the  Creator,  centered  their  worship  on  one  of  His  noblest 
creations. 

You  come  to  us,  gentlemen,  not  as  horticulturists  alone,  but  as  apostles 
of  the  gospel  of  fruit,  trees,  and  flowers.  We  recognize  the  truth  that  plant- 
ing trees,  garnering  fruits,  and  developing  new  forms  of  vegetation,  is  not 
your  highest  work.  A  richer  harvest  than  the  merely  economic  awaits 
your  labors.  We  rejoice  in  your  presence  to-day,  not  so  much  from  antici- 
pated benefits  to  our  horticultural  industries  as  from  the  richer  harvest  of 
morality,  beauty,  and  religion  that  will  spring  from  the  scattered  seed  of 
thought  you  have  brought  to  us.  No  nature  is  so  depraved  that  it  does  not 
respond  to  the  refining  influences  of  trees,  flowers,  and  fruits;  and  none  so 
perfect  that  it  may  not  be  made  purer  and  better  by  their  blessed  pres- 
ence. Hence,  we  are  doubly  glad  to  have  the  opportunity  of  extending 
this  welcome,  because  we'  appreciate  the  great  value  of  your  dual  work, 
and  anticipate  greater  results  from  this  Convention  than  anything  that  has 
been  promised  us. 

We  beg  you  to  close  your  eyes  to  our  uncultivated  mesas  and  valleys,  for 
we  would  not  have  you  compare  them  with*  the  magnificent  stretches  of 
orchards  in  your  more  northern  homes,  remembering  only  that  San  Diego 
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is  the  infant  in  the  large  family  of  counties,  but  we  hope  by  nature  as 
smart  as  the  rest,  and  when  she  gets  a  little  older  we  will  be  pleased  to 
show  you  again  what  she  has  accomplished  in  the  line  of  horticulture. 

Nature,  la\dsh  in  her  gifts  to  every  portion  of  the  State,  has  dealt  gener- 
ously with  us.  She  has  given  us  a  soil  responsive  to  man's  efforts,  fur- 
nished huge  basins  for  the  storage  of  water  abundantly  supplied,  and  but 
yesterday  the  cunning  hand  of  man  commenced  its  task  of  aiding  in  the 
work  of  storing  for  all  future  tinie. 

It  is  scarcely  two  decades  since  the  Yankee's  plowshare,  following  in  the 
wake  of  the  retreating  herds  of  Mexican  cattle,  turned  the  virgin  soil  to 
the  warm  sunshine;  while  the  fruits  before  you  are  the  product  of  trees, 
the  oldest  of  which  have  scarcely  entered  their  teens.  In  our  horticultural 
infancy  it  is  a  matter  of  pride  that  we  are  a  part  of  this  great  common- 
wealth, and  when  California  sends  annually  to  eastern  markets  her  thou- 
sands of  carloads  of  fresh  deciduous  fruits;  canned  fruits  of  upwards  of  a 
million  of  dollars  in  value;  from  her  vineyards  eight  hundred  thousand 
boxes  of  raisins,  and  a  vintage  of  eighteen  millions  of  gallons,  and  oranges 
by  the  thousands  of  carloads,  we  say,  with  the  pardonable  satisfaction  of 
old  Californians,  we  do  these  wonderful  things;  and  when  we  see  it  esti- 
mated that  1890  will  find  one  million  orange  trees  of  bearing  age  in  South- 
ern California,  we  may  be  pardoned  for  a  stronger  emphasis  on  we,  when 
we  shall  say,  we  have  done  this  also. 

I  have  unbounded  faith  in  the  moral  and  mental  curative  properties  of 
trees  and  flowers,  and  I  would  be  glad  if  the  power  of  locating  insane 
asylums,  boys  and  girls  reformatories,  and  homes  for  the  aged,  was  vested 
in  a  Board  of  Horticulture.  I  believe  it  would  go  outside  the  poisonous 
atmosphere  of  cities,  and  plant  these  homes  for  the  homeless  ana  unfortu- 
nate in  broad  orchards,  where  the  luscious  fruits,  the  delightful  shade,  and 
sweet  flowers  should  be  as  free  as  the  pure  country  air. 

Cities  have  been  aptly  called  necessary  evils,  which,  while  they  serve  the 
lower  purposes  of  commercial  centers,  they  do  not  possess  the  elements  that 
restore  unbalanced  reason,  nor  the  peace  and  quiet  so  essential  to  those 
nearing  the  sunset  of  Ufe;  nor  remedies  for  the  moral  delinquencies  of 
youth.  Give  a  mischievous  city  lad  a  dozen  fine  fruit  trees,  all  for  his 
very  own,  his  to  cultivate  and  enjoy  the  fruit  thereof,  and  his  early  refor- 
mation mav  be  safely  predicted.  I  pity  the  child  whose  lot  is  cast  among 
the  piles  of  brick  and  mortar  of  cities,  whose  feet  have  never  touched  the 
soft,  yielding  grass,  and  whose  heart  has  not  beat  with  joy  in  the  shadowy 
embrace  of  open-armed  trees,  whose  childish  appetite  has  never  been 
appeased  with  fruit,  and  whose  sense  of  beauty  has  not  been  ministered  to 
by  the  happy,  laughing  flowers.  Our  world's  waifs  can  only  hope  for  hap- 
piness through  work  like  yours. 

That  venerable  horticulturist.  Rev.  A.  B.  Mussey,  of  Cambridge,  his  co- 
worker, Thomas  G.  Fessenden,  and  other  eminent  thinkers,  venture  the 
assertion  that  an  unlimited  use  of  fresh  fruits  as  food  will  ultimately  sat- 
isfy the  craving  for  intoxicating  stimulants;  and  so  I  might  add  the  asy- 
lum for  the  inebriate  as  one  of  the  institutions  that  ought  to  be  established 
in  a  fruit  orchard,  and  the  advancement  of  the  temperance  cause  as 
another  of  your  moral  missions. 

One  of  our  sweetest  singers  has  grandly  said: 

"Give  fools  their  gold  and  knaves  their  power; 
liCt  fortune's  bubbles  rise  and  fall ; 
Who  sows  a  field,  or  trains  a  flower, 
Or  plants  a  tree,  is  more  than  all." 
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I  voice  the  sentiment  of  San  Diego  County's  fifty  thousand  people  when 
I  thank  you  for  your  presence  here  to-day.  To-day  inaugurates  an  era  in 
our  history  from  which  we  expect  to  date  a  new  awakening  in  the  best 
pursuits  of  human  kind,  but  better  still  the  strengthening  of  the  bond  that 
binds  in  one  common  brotherhood  the  northern  and  southern  portions  of 
our  beloved  California. 

Whatever  there  is  in  our  little  town  or  environments  that  possesses  his- 
toric or  present  interest,  we  trust  you  will  for  the  time  being  consider  your 
own,  and  enjoy  the  fullest  measure  of  all  presented  to  you;  and  when  this 
pleasant  session  is  ended,  and  you  leave  for  your  own  homes  again,  may 
you  bear  with  you  as  kind  remembrances  of  us  as  we  shall  ever  retain  of 
you  and  your  work. 

Since  coming  into  the  hall  I  am  reminded  that  one  hundred  years  ago 
to-day,  April  16,  1789,  Washington  started  from  Mount  Vernon  on  his 
inaugural  march  to  New  York,  to  be  inaugurated  as  the  first  President  of 
the  United  States.  All  along  the  route  he  received  an  ovation.  His  path 
was  strewn  with  flowers  by  the  ladies  of  the  land,  while  men,  women,  and 
children  vied  with  each  other  to  do  him  honor.  It  is  safe  to  assume,  how- 
ever, that  Washington  never  witnessed  such  a  scene  as  this  done  in  honor 
of  President  Cooper  and  his  co-workers.     [Great  and  prolonged  applause.] 


INJURIOUS  INSECTS  AND  REMEDIES, 
Essay  by  Pbof,  D.  W.  CoQtnLLEXT,  Los  Angeles. 

Any  person  writing  on  the  subject  of  injurious  insects  on  this  coast,  is 
naturally  expected  to  devote  a  large  portion  of  his  space  to  a  consideration 
of  the  scale  insects,  these  being  by  far  the  most  destructive  pests  with 
which  our  fruit  growers  have  to  contend.  Of  course,  in  those  localities 
where  apples  and  pears  are  largely  grown,  the  production  of  these  fruits  is 
sometimes  very  seriously  interfered  with  by  the  depredations  of  the  codlin 
moth  (Carpocapaa  pomonella,  Linn.) ;  still,  as  this  pest  attacks  only  a  com- 
paratively few  difierent  kinds  of  fruits,  and  does  not  in  the  least  imperil 
the  life  of  the  trees,  its  destructiveness  is  scarcely  equal  to  that  wrought 
by  the  scale  insects,  one  or  more  kinds  of  which  attack  almost  every  kind 
of  fruit,  nut,  and  ornamental  tree  grown  on  this  coast,  and  by  directing  their 
attacks  against  the  tree  itself,  either  succeed  in  killing  it  outright  or  at 
least  in  reducing  its  vitality  to  such  an  extent  as  to  render  the  tree  more 
or  less  unproductive. 

The  scale  insects  naturally  fall  into  two  groups;  in  the  one  group  the 
body  of  the  insect  is  covered  with  a  shell  or  scale,  while  in  the  other  group 
it  is  not  covered.  The  red  scale  {Aspidiotua  aurantii,  Maskell),  which 
attacks  citrus  trees,  and  the  pernicious  scale  {Aspidiotus  pemicioaus,  Com- 
stock),  which  confines  its  attacks  to  deciduous  trees,  are  examples  of  those 
kinds  which  are  covered  with  a  shell  or  scale.  The  young  ones,  when  first 
hatched,  are  provided  with  six  legs  and  two  antennae,  or  feelers,  and  quite 
closely  resemble  small  spiders.  After  issuing  from  the  eggs  they  remain 
several  hours,  or  even  days,  beneath  the  parent  scale,  then  start  out  for 
themselves,  and  after  wandering  around  for  a  short  time  they  settle  down 
in  some  suitable  place  and  insert  their  beaks  into  the  bark,  leaves,  or  fruit, 
as  the  case  may  be,  and  proceed  to  imbibe  the  sap.  Their  bodies  are  pro- 
vided, both  above  and  below,  with  a  vast  number  of  secretory  pores,  some- 
what resembling  the  sweat  pores  on  our  hands.     A  few  hours  after  the 
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young  scale  insect  has  commenced  to  imbibe  the  sap  of  the  tree  there  issues 
from  these  pores  a  gummy  substance  somewhat  like  that  with  which  the 
spider  constructs  his  web  or  the  silkworm  his  cocoon.  The  secreting  of 
this  gummy  substance  proceeds  quite  rapidly,  so  that  at  the  end  of  twenty- 
four  hours  the  young  insect  is  entirely  hidden  from  view  beneath  the  secre- 
tion; the  latter,  as  it  hardens,  assumes  a  white  waxy  appearance.  At  the 
end  of  several  weeks  the  young  scale  insect  casts  off  its  old  skin  somewhat 
as  a  snake  does,  a  new  skin  being  formed  beneath  the  old  one  before  the 
latter  is  cast  off,  but  in  this  new  one  no  provision  has  been  made  for  the 
legs  and  antennae,  so  that  henceforth  these  appendages  disappear  from 
view  during  the  life  of  the  female  insect,  although  the  males  regain  them 
again  in  the  adult  state.  After  casting  its  skin,  the  secreting  of  the  waxy 
substance  continues,  forming  a  shell  or  scale  both  above  and  below  the 
insect,  so  that  the  latter  becomes  incased  between  two  shells,  somewhat  as 
the  body  of  a  turtle  is.  The  two  shells  are  not  joined  together  so  tightly 
as  to  exclude  the  air,  this  being  quite  as  essential  to  these  lowly  creatures 
as  it  is  to  the  higher  animals. 

After  once  the  young  female  insect  settles  down  she  does  not  afterward 
change  her  position,  and  the  only  change  that  occurs  is  the  occasional  cast- 
ing of  the  skin  until  the  egg-laying  period  arrives.  Shortly  after  all  of  her 
eggs  are  laid  the  female  dies  a  natural  death.  The  males,  as  intimated 
above,  finally  acquire  legs,  antennae,  and  wings,  and  somewhat  resemble  a 
mosquito,  but  are  very  minute,  being  scarcely  discernible  with  the  naked  eye. 

Of  those  scale  insects  which  are  never  covered  over  with  a  shell,  the 
Icerya,  or  cottony  cushion  scale  {Icerya  purchasi,  Maskell),  and  the  black 
scale  {Lecanium  olese,  Bernard)  are  familiar  examples.  The  young  black 
scale  is  capable  of  walking  about  until  nearly  half  grown,  after  which  it 
settles  down  permanently  and  finally  deposits  eggs,  the  body  shrinking 
away  as  the  eggs  are  laid,  and  the  body  walls  hardening,  so  that  by  the 
time  all  the  eggs  are  laid  the  body  is  quite  hard,  and  is  hollow  within, 
somewhat  resembling  a  small  cup  inverted  over  the  eggs. 

The  Icerya  retains  the  use  of  her  legs  during  her  entire  life,  but  like  the 
black  scale,  she  settles  down  permanently  before  the  egg-la3dng  period 
arrives.  The  eggs  are  deposited  in  a  mass  of  cottony  substance,  which  is 
secreted  from  minute  pores  situated  on  the  under  side  of  the  body. 

It  is  the  remedies  for  the  destruction  of  these  pests  that  we"  are  most 
interested  in,  so  without  going  further  into  the  life  histories  of  these  pests 
I  will  proceed  to  consider  some  of  the  remedies  that  have  been  successfully 
used  against  them^ 

REMEDIES. 

Among  the  numerous  remedies  for  the  destruction  of  scale  insects  that  I 
have  tried,  two  of  the  most  successful  are:  Fumigating  with  hydrogenic 
acid  passed  through  sulphuric  acid,  and  spraying  with  a  solution  of  resin 
and  caustic  soda. 

In  a  paper  read  at  the  Convention  held  at  Santa  Barbara  one  year  ago, 
I  gave  a  brief  account  of  the  fumigating  with  hydrogenic  acid  gas,  and  as 
this  paper  has  been  published  in  the  last  report  of  the  Board,  it  will  be 
needless  for  me  to  again  describe  the  process  here.  A  fuller  account  of 
this  process  is  given  in  my  report  on  the  gas  treatment,  published  in  the 
report  of  our  National  Department  of  Agriculture  for  the  year  1887,  and  a 
supplementary  report  is  to  be  published  in  the  report  for  1888. 

Tne  principal  drawback  to  the  universal  adoption  of  this  process — the 
high  price  ot  the  chemicals  used — has  been  partially  overcome.  Mr.  R. 
H.  Gilman,  who  has  constructed  a  fumigator  of  his  own  devising,  informs 
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me  that  with  the  one  apparatus  he  treats  on  an  average  forty  trees  a  day, 
at  an  average  expense  of  65  cents  per  tree,  which  includes  labor  and  ma- 
terial. His  trees  are  from  twelve  to  fourteen  feet  high  by  the  same  in 
diameter.  His  fumigator  is  on  the  same  principle  as  the  one  first  devised 
by  J.  W.  Wolfskin  and  Alexander  Craw,  of  Los  Angeles,  except  that  in 
Mr.  Gilman's  fumigator  the  mast  is  attached  to  a  turntable,  by  which 
device  he  is  able  to  operate  two  tents  with  the  one  apparatus. 

Mr.  A.  J.  Haley,  who  has  charge  of  the  Culver  fumigators,  informs  me 
that  the  cost  of  materials  for  treating  orange  trees  twenty-six  feet  tall 
averages  about  80  cents  per  tree,  and  that  he  treats  trees  of  this  size  for  $1 
per  tree.  This  reduces  the  cost  for  treating  trees  with  this  gas  fully  one 
half  from  the  estimates  given  in  my  paper  read  at  the  Santa  Barbara 
meeting. 

The  resin  compound  above  referred  to  is  a  modification  of  one  which 
Mr.  Albert  Keobele  first  used  while  carrying  on  a  series  of  experiments. 
I  gave  a  full  account  of  its  preparation  and  use  in  an  article  to  the  "Rural 
Califomian,"  of  Los  Angeles;  this  article  was  also  published  in  the  "Sec- 
retary's Portfolio,"  in  the  last  report  of  the  State  Board  of  Horticulture. 
Further  experiments  show  that  a  slightly  larger  proportion  of  caustic  soda 
than  I  have  indicated  should  be  used  in  order  to  obtain  uniform  results, 
since  the  caustic  soda  is  not  always  of  a  uniform  strength.  The  best 
results  will  be  obtained  by  using  one  pound  of  caustic  soda  to  eight  of 
resin,  and  this  quantity  is  sufficient  to  make  thirty-two  gallons  of  the  wash. 
It  is  better  to  use  too  much  than  too  little  of  the  caustic  soda.  In  the 
latter  case  the  oily  portion  of  the  resin — which  consists  largely  of  the  oil  of 
turpentine — will  not  have  become  wholly  saponified^and  as  a  natural  con- 
sequence the  spray,  when  thrown  upon  the  tree,  will  dry  so  rapidly  that  it 
will  not  have  the  desired  efiect  upon  the  insects.  Several  cases  of  partial 
failures  in  the  use  of  this  wash  have  come  to  my  notice,  and  in  nearly 
every  instance  the  cause  was  clearly  traceable  to  having  used  too  small  a 
quantity  of  the  caustic  soda. 

Better  results  will  also  be  obtained  by  using  an  iron  vessel  for  preparing 
the  mixture  in  than  if  a  tin  one  is  used,  since  a  considerable  degree  of  heat 
is  necessary  in  order  to  produce  perfect  saponification. 

Several  of  my  correspondents  have  used  this  wash  in  the  proportion  given 
above,  and  all  who  have  expressed  an  opinion  to  me  in  regard  to  it  speak 
very  favorably  of  it.  One  fruit  grower  who  used  it  quite  extensively  on 
orange  trees  for  ridding  them  of  the  black  scale,  writes  me  that  one  day  he 
sprayed  several  orange  trees  with  it,  and  had  scarcely  finished  the  opera- 
tion when  a  high,  drying  wind  arose,  and  as  a  result,  the  trees  so  recently 
sprayed  lost  a  large  proportion  of  their  leaves.  That  this  was  the  direct 
result  of  the  drying  winds  seems  very  certain,  since  at  previous  times  when 
such  a  wind  did  not  blow,  he  had  used  the  same  preparation  on  a  great 
many  of  his  orange  trees  without  causing  them  to  drop  scarcely  a  leaf. 

We  have  to  learn  to  temper  our  tree  washes  to  the  varying  conditions  of 
wind  and  weather.  It  is  very  evident  that  when  a  tree  is  moist  with  the 
dew,  fog,  or  rain,  it  will  withstand  a  stronger  application  of  the  wash  than 
it  would  if  very  dry;  in  the  latter  case,  the  liquid  portion  of  the  wash  would 
rapidly  be  absorbed  by  the  dry  dust  on  the  tree,  so  that  a  large  proportion 
of  the  more  solid  portion  of  the  wash  would  adhere  to  the  tree;  whereas,  if 
the  tree  is  damp  at  the  time  of  applying  the  wash,  much  of  the  latter  will 
necessarily  run  off.  On  this  account,  it  would  be  advisable  to  use  a  stronger 
wash  on  trees  already  moist  with  the  fog  or  dew  than  would  be  used  on 
trees  that  are  very  dry. 
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The  method  of  washing  trees  with  pure  cold  water  thrown  upon  them 
with  considerable  force  is  quite  effectual  when  employed  against  thelcerya, 
and  is  being  quite  extensively  used  at  the  present  time.  I  first  saw  it  used 
in  Los  Angeles  in  1886,  and,  in  my  report  to  the  Department  of  Agriculture 
for  that  year,  suggested  that  the  force  of  the  water  in  dislodging  the  insects 
would  doubtless  break  off  their  beaks  which  were  firmly  imbedded  in  the 
bark,  thus  directly  causing  the  death  of  these  insects.  Wishing  to  settle 
this  point  definitely,  I  collected  twenty-five  Iceryas  from  beneath  an  orange 
tree  that  had  been  washed  about  half  an  hour  previously,  and  examined 
them  with  a  compound  microscope.  All  of  them  were  adult  females,  except 
three,  which  were  in  the  next  stage  preceding  the  adult  stage.  In  twenty- 
three  out  of  the  twenty-five  examined  the  beak  had  been  broken  ofi";  in 
twenty  of  these  it  had  been  broken  off  close  up  to  the  tubercle  from  which 
it  springs,  so  that  not  a  vestige  of  it  remained;  but  in  the  other  three  a  por- 
tion of  the  beak  remained,  equaling  about  one  fourth  the  original  length 
of  the  beak.  Of  coarse,  all  of  those  Iceryas  in  which  the  whole  or  a  por- 
tion of  the  beak  had  been  broken  off  must  necessarily  perish  of  starvation. 

This  method  would  be  still  more  effective  if  some  kind  of  viscid  sub- 
stance was  to  be  placed  around  the  trunk  of  the  tree  in  order  to  prevent 
the  ascent  again  of  those  Iceryas  that  had  been  dislodged  from  the  tree. 
One  of  the  best  preparations  for  this  purpose  known  to  me  is  composed  of 
the  following  ingredients:  resin,  four  ounces;  beeswax,  one  ounce;  cotton- 
seed oil,  five  fluid  ounces.  The  resin  and  beeswax  are  first  melted  together, 
after  which  the  oil  is  added,  and  the  whole  thoroughly  stirred;  when  cold 
it  is  ready  for  use.  Some  which  I  applied  to  the  bark  of  an  orange  tree 
saturated  the  bark  for  about  half  an  inch  on  each  side  of  the  band  where 
I  originally  applied  it.  Owing  to  this  property  of  the  preparation,  it  is 
possible  that  it  might  prove  an  injury  to  the  bark.  A  safer  plan  would  be 
to  first  place  around  the  trunk  of  the  tree  a  bandage  of  thick  building 
paper;  or,  what  is  still  better,  a  bandage  of  sheepskin,  placing  the  wool 
next  to  the  bark,  and  applying  the  viscid  preparation  to  the  outside  of  this 
bandage.  One  application  oi  this  preparation  after  each  washing  of  the 
tree  would  doubtless  be  sufficient,  since  it  remains  soft  and  sticky  for  about 
a  week  after  it  is  applied,  and  by  this  time  the  Iceryas  on  the  ground  would 
either  have  found  their  way  to  the  tree  again,  or  would  have  wandered  off 
to  some  other  tree  or  plant. 

I  doubt  that  this  method  would  prove  equally  effective  when  used  against 
any  of  the  other  kinds  of  scale  insects,  especially  those  which  are  covered 
with  a  protecting  shell;  we  could  expect  to  dislodge  these  only  when  first 
they  issue  from  the  eggs,  but  owing  to  the  fact  that  at  the  end  of  twenty- 
four  hours  after  leaving  the  parent  scale  they  are  completely  covered  over 
with  a  waterproof  covering,  the  time  during  which  they  could  be  dislodged 
from  the  tree  by  the  use  of  water  alone  is  confined  to  a  few  hours  at  the 
most. 

The  fruit  growers  of  this  coast  have  been  fully  aware  of  the  great  benefit 
derived  from  those  insects  which  habitually  prey  upon  the  injurious  ones, 
And  at  several  of  the  biennial  meetings  held  unoer  the  auspices  of  the 
State  Board  of  Horticulture,  resolutions  have  been  unanimously  adopted 
requesting  Congress  to  appropriate  a  sufficient  sum  of  money  to  enable 
one  or  more  expert  entomologists  to  be  sent  to  foreign  countries  for  the 
purpose  of  collecting  and  importing  into  this  State  such  insects  as  habit- 
ually prey  upon  the  various  kinds  of  scale  insects.  While  these  resolu- 
tions have  not  been  carried  out  to  the  letter,  the  object  sought  for  has  been 
at  least  partially  obtained.  There  are  three  kinds  of  insects  that  were 
received  from  abroad,  which  give  great  promise  of  very  materially  lessening 
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the  number  of  the  Iceryas  on  this  coast.  These  are:  a  small  black  and  red 
ladybug,  a  large  lace-winged  fly,  and  a  small  two-winged  fly.  The  latter 
lays  its  eggs  upon  the  bodies  of  the  Iceryas,  and  the  young  that  hatch  from 
these  eggs  burrow  into  the  bodies  of  the  Iceryas,  and  live  there  until  fully 
grown,  when  they  contract  into  cylindrical  pupae,  from  which  the  winged 
flies  finally  issue;  but  before  this  takes  place  tne  infested  scale  is  lifeless. 

The  two  other  kinds  attack  the  Iceryas  somewhat  as  a  cat  does  a  mouse. 
One  of  them,  the  black-and-red  ladybug,  is  very  voracious,  and  will  evi- 
dently prove  more  useful  than  all  of  the  others  combined. 

Assuming  that  one  of  the  larva  will  destroy  half  a  dozen  Iceryas  a  day, 
which  is  a  very  low  estimate,  and  that  its  life  as  larva  is  confined  to  a 
period  of  six  weeks,  it  will  during  this  time  have  destroyed  over  two  hun- 
dred and  fifty  of  the  Iceryas.  Then  follows  a  period  of  about  two  weeks  of 
life  as  a  pupa,  during  which  time  it  takes  no  food,  after  which  the  change 
to  the  winged  beetle  takes  place,  and  as  the  latter  also  feeds  upon  the 
Iceryas,  as  I  know  from  actual  observations,  the  number  of  Iceryas  destroyed 
by  the  one  insect  will  be  not  a  little  increased  over  that  given  above.  For- 
tunatelv  quite  a  large  number  of  these  ladybugs  have  been  received  alive, 
and  I  have  been  enabled  to  colonize  them  not  only  upon  an  orange  tree 
inclosed  by  a  tent  at  Mr.  WolfskilFs,  in  Los  Angeles,  but  also  on  several 
orange  trees  in  the  open  air  at  Colonel  Dobbins'  and  at  Mr.  Chapman's,  in 
the  San  Gabriel  Valley,  so  that  the  successful  introduction  of  this  impor- 
tant insect  into  this  State  seems  insured  beyond  a  doubt. 

It  is  to  be  regretted  that  no  special  insect  enemies  of  the  other  scale 
insects  were  also  obtained.  Of  course  it  is  possible  that  the  black-and-red 
ladybug  above  referred  to  will  also  attack  them;  but  it  is  clearly  a  natural 
enemy  of  the  Icerya,  and  wpuld  therefore  prefer  it  to  any  other  kind. 

In  the  San  Gabriel  Valley  a  great  many  of  the  red  scales  {Aapidiotibs 
aurentii,  Maskell)  are  destroyed  by  internal  parasites;  as  yet  I  have  found 
no  trace  of  them  in  the  Santa  Ana  Valley.  May  not  this  account  for  the 
fact  that  the  red  scale  is  more  destructive  in  the  latter  than  in  the  former 
valley?  It  has  been  quite  generally  supposed  that  the  red  scales  inhabit- 
ing these  two  valleys  belong  to  two  different  species,  owing  mostly  to  the 
fact  that  they  are  not  so  destructive  in  the  one  valley  as  they  are  in  the 
other;  but  the  presence  or  absence  of  their  minute  insect  enemies  would 
be  quite  sufficient  to  account  for  this  difference.  Much  good  might  be 
accomplished  by  introducing  these  enemies  of  the  scales  into  those  locali- 
ties where  they  do  not  already  exist. 

While  it  is  devoutly  to  be  hoped  that  these  natural  enemies  of  the  scale 
insects  will  soon  increase  to  such  an  extent  as  to  be  able  to  keep  these  pests 
within  due  limits,  still  it  would  be  very  unwise  for  the  owners  of  infested 
trees  to  stand  idly  by  and  wait  for  this  time  to  arrive.  Active  efforts 
should  be  made  by  artificial  means  to  subdue  these  pests  wherever  they 
occur,  and  in  the  meantime  every  effort  should  be  made  for  fostering  and 
disseminating  their  natural  enemies. 

DISCUSSION. 

A  long  discussion  on  insect  pests  and  remedies  followed,  in  which  all 
were  interested.  The  discussion  was  of  great  benefit  to  those  present,  giv- 
ing them  encouragement  and  renewing  their  faith  in  the  work  of  fruit 
growing,  each  resolving  not  to  give  up  to  the  bugs.  The  various  remedies 
and  their  application  have  been  published  in  the  reports  and  bulletins  of 
this  Board. 
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PRUNING  AND  CULTIVATION. 
Essay  by  Hon.  Ellwood  Coopee,  Santa  Barbara. 

This  subject  has  been  very  fully  discussed  at  almost  every  previous  Con- 
vention; hence  the  necessity  of  careful  investigation  of  theories,  in  regard 
to  which  a  great  difference  of  opinion  exists. 

It  would  be  well  first  to  consider  the  physical  structure  of  the  plant,  its 
constitution,  and  what  sort  of  training  will  best  develop  it  for  future  uses. 
All  of  us  know,  as  far  as  the  animal  kingdom  is  concerned,  that  we  should 
aim  first  at  the  cultivation  of  a  strong  body.  The  more  symmetrical  it  is 
the  greater  is  the  strength  and  the  greater  the  power  of  endurance.  In  the 
human  species  the  fruit  is  the  measure  of  the  mental,  moral,  and  spiritual 
powers;  but  no  matter  how  much  we  devote  our  attention  to  the  cultivation 
of  these  powers,  if  the  physical  part  be  neglected  and  the  constitution  weak, 
we  do  not  expect  that  full  result  we  otherwise  would  if  the  body  and  con- 
stitution were  vigorous.  Just  so  we  should  reason  regarding  the  plant,  and 
first  devote  our  attention  to  the  trunk  and  its  branches.  They  should  be 
naturally  developed.  If  you  cut  ofi*  the  stem  close  to  the  ground,  you  will 
never  have  a  natural  tree;  you  never  can  have  a  tree  of  near  its  rail  size; 
in  other  words,  you  cultivate  a  bush. 

Much  has  been  said  about  the  fruit  trees  running  out  and  failing  to 
reproduce  themselves  from  their  seeds,  and  their  being  in  a  few  years  sub- 
ject to  all  kinds  of  diseases,  and  failing  to  live  and  give  the  fruit  that  was 
expected.  This  failure  has  been  attributed  to  continued  ingrafting,  no 
account  being  taken  of  the  continued  fruit  forcing.  In  my  opinion,  it  is 
wholly  due  to  the  latter  course.  * 

A  chose  observer  will  notice  that  in  all  cases  the  graft  will  grow  more 
vigorously  on  seedling  trees  than  the  stock  itself.  The  graft  produces 
thrifty  trees  when  it  gets  the  proper  healthy  circulation  of  sap,  but  when 
the  stock  is  unhealthy,  all  its  forces  are  soon  given  out  at  an  early  age,  and 
the  plant  generally  dies.  If  you  force  the  intellectual  training  of  your 
children,  you  will  develop  the  brain  too  rapidly,  which  will  rob  the  vitality, 
and  they  may  die  before  they  reach  that  age  at  which  they  could  repro- 
duce themselves.  At  any  rate,  continue  such  a  training  and  in  a  few  gen- 
erations the  race  wotild  run  out.     It  is  none  the  less  true  with  plant  life. 

We  come  now  to  the  question:  What  is  the  natural  condition  of  these 
trees?  Most  of  you,  perhaps,  have  seen  the  wild  cherry,  the  wild  peach, 
the  wild  plum,  the  crabapple;  if  not  these,  other  trees  growing  in  their 
wild  natural  state,  and  where  not  growing  too  thickly,  they  all  have  well 
developed  trunks,  at  least  six  feet  high  from  the  ground,  with  a  leader  from 
which  come  the  branches  symmetrical  on  every  side ;  in  other  words,  you  see 
a  perfect  tree,  capable  of  resisting  all  the  elements,  planted  by  nature,  in 
its  natural  condition,  which  will  live  for  a  very  long  period.  Why  do  you 
send  to  these  trees  for  seeds  ?  Because  their  life-germ  is  perfect;  they  have 
not  been  scalped  and  forced  by  unnatural  conditions,  and  rendered  unfit 
for  reproduction.  The  thing  to  do,  therefore,  in  fruit  growing,  is  to  devote 
everything  to  the  trunk  and  its  branches  during  the  first  few  years.  Cul- 
tivate a  trunk  at  least  five  to  five  and  a  half  feet  from  the  ground.  Culti- 
vate a  leader  from  that  trunk,  and  lateral  branches,  always  with  an  upward 
tendency.  You  will  have  a  tree  in  fifteen  or  twenty  years  that  will  bear 
two,  three,  and  four  times  as  much  fruit.  You  will  have  a  tree  to  give  fruit 
after  three  or  four  generations  of  your  trees  are  gone.  I  will  admit  that 
your  so  called  scientifically  prunea  trees,  as  described  by  the  dififerent  mem- 
bers and  accepted  as  the  thing  to  do  to  get  the  best  result,  will  give  fruit 
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earlier,  that  it  will  be  more  cheaply  gathered,  and  that  the  trunk  will  be 
protected  from  the  sun;  but  if  we  are  planting  an  orchard  for  twenty-five 
or  one  hundred  years,  there  will  be  no  such  comparison.  The  trunk  can 
easily  be  protected  by  artificial  means  for  ten  years. 

As  to  picking,  some  way  should  be  devised  to  overcome  the  difficulties 
by  a  small  outlay.  Should  you  take  six  or  seven  years  to  cultivate  and 
train  your  tree,  without  any  fruit,  you  would  be  greatly  the  gainer  in  the 
end. 

Scientifically,  I  am  opposed  to  your  scalping  method.  First,  last,  and 
always,  I  believe  in  high  pruning,  and  in  training  a  tree  as  it  was  naturally 
intended  to  grow.  You  cannot  get  fruit  without  wood  and  leaves.  The 
nearer  you  approach  the  natural  condition,  the  better  and  stronger  the  wood 
and  leaves,  and  the  better  and  stronger  the  fruit.  In  less  than  another 
generation  this  will  be  better  understood,  and  low  pruning  a  thing  of  the 
past. 

DISCUSSION  ON  PRUNING. 

Mr.  Motheral:  I  would  like  to  say  that  your  essay  is  at  war  with  my 
habit  and  practice  from  beginning  to  end,  and  if  yt)u  are  right  I  am  all 
wrong.  I  have  found  out  that  on  my  place  the  knife  is  the  life  of  the  peach 
tree  especially,  and  that  if  I  prune  high  I  have  the  borer  that  kills  my  tree, 
80  I  have  to  prune  low  to  protect  it  from  the  sun  and  the  borer;  that  is  like- 
wise the  experience  with  the  apple,  the  prune,  the  peach,  the  nectarine, 
and  the  apricot.  The  pears  do  not  hurt  quite  so  baa,  but  still  the  borer 
troubles  them  all;  we  can't  have  fruit  trees  and  train  them  high.  I  have 
trees  I  failed  to  prune  for  two  or  three  years  and  they  absolutely  went  back 
on  me,  and  I  believe  would  have  died,  but  I  went  in  and  vigorously  used 
the  knife,  cut  them  wav  back,  and  they  are  sound  and  bearing  trees  now. 
In  commencing  an  orchard  I  would  prune  to  within  a  foot  or  two  feet  and 
a  half  from  the  ground,  start  them  there,  and  after  they  get  a  little  older 
I  may  cut  them  out;  I  get  them  up  a  little,  but  I  do  not  get  them  up  very 
high.'^ 

Mr.  Thomas,  of  Visalia:  I  am  inclined  to  think  that  in  our  country  if 
you  would  adopt  Mr.  Cooper's  plan  of  pruning,  it  would  not  be  long  before 
our  peaches  would  be  about  as  big  as  an  English  walnut.  I  believe  in  cut- 
ting the  tree  and  keeping  it  cut. 

Mr.  Buck:  I  have  listened  to  what  the  gentleman  has  said  and  I  must 
disagree  with  him,  and  also  with  the  essay  of  our  Chairman,  in  this  respect; 
I  only  speak  of  our  own  locality,  which  is  hot  and  dry.  It  is  said,  I  believe, 
that  close  pruning  forces  earlier  crops;  that  does  not  agree  with  my  obser- 
vations, but  to  the  contrary.  You  leave  the  tree  without  the  use  of  the 
knife  and  you  will  get  within  a  certain  number  of  years  a  very  much  larger 
proportion  of  fruit  than  you  will  by  pruning.  Now,  this  high  system  of 
pruning  that  is  advocated  meets  in  our  locality  a  serious  objection — the 
tree  grows  out  of  your  reach;  there  will  be  those  limbs  which  will  be 
loaded  down  with  fruit;  those  limbs  are  swayed  to  and  fro,  and  the  fruit 
will  be  marked  by  the  bruising  of  the  limbs,  and  will  be  almost  unsalable 
and  unmarketable.  I  agree  with  him  in  reference  to  the  vitality  of  the 
stock  that  the  tree  grows  on;  there  is  no  question  but  what  the  vitality 
of  the  seedling  peach  is  far  ahead  of  that  of  any  of  the  grafted  or  improved 
varieties,  but  in  this  day  you  have  got  to  have  fruit  of  a  given  kind  and  a 
given  variety ;  you  cannot  go  into  any  market  and  sell  a  miscellaneous  lot 
of  seedling  fruit  and  receive  a  remunerative  price  for  it.  The  canners 
want  a  yellow  peach  or  a  white  peach;  they  want  peaches  of  the  same 
kind  to  work  at  the  same  time,  because  they  do  not  work  them  alike  and 
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together,  and  a  mixed  variety  of  fruit  never  is  salable  in  any  market 
that  I  have  ever  seen  yet.  We  prune  not  as  short  as  the  gentleman  says; 
we  usually  start  about  twenty-four  inches  from  the  ground,  forming  a  fork 
of  three  or  four  or  five  branches,  and  we  prune  as  he  says  he  has  seea 
pruning  done,  but  not  quite  as  short;  we  do  that  for  the  sake  of  strengthen- 
ing the  fork  of  the  tree,  or  the  arms  of  the  tree,  as  we  call  them;  other- 
wise you  let  them  grow  out  in  its  natural  shape,  and  within  a  few  years 
those  limbs  will  be  running  up,  and  in  a  very  hot  spell  the  chances  are  that 
some  of  those  branches  come  down  and  make  an  unhealthy  tree.  I  have 
got  trees  on  my  place  that  are  said  to  be  nearly  forty  years  old,  and  they 
are  as  good  and  as  healthy  trees  as  any  young  trees  I  have  got;  but  thejr 
have  been  well  pruned  and  have  never  been  allowed  to  overload  with  frmt 
and  break  down  a  large  limb.  You  can't  cut  off  a  large  limb  of  a  tree 
without  you  cover  it  to  prevent  its  rotting  to  the  core,  but  whether  it  will 
be  injurious  to  the  tree  I  cannot  say.  I  think  that  modern  pruning  is  nec- 
essary not  only  for  the  health  of  the  tree,  but  for  the  quality  of  the  fruit 
also. 

A  Delegate:  Unfortunately  for  the  people  of  San  Diego  County,  as  far 
as  I  know,  we  have  been  pruning  most  all  our  trees  low,  and  I  have  never 
been  able  to  find  out  yet  that  we  are  wrong.  Take  the  orange  tree,  for 
instance,  and  it  is  not  necessary  to  cut  back  like  the  gentleman  speaks 
about  it,  in  pruning  the  apricot  and  the  peach;  but  if  you  let  the  orange 
tree  take  its  natural  course  it  runs  up  a  nigh  top,  and  it  also  will  spread 
with  branches  clear  to  the  very  ground.  Now,  it  is  not  necessary  to  prune 
much,  but  it  is  necessary  to  leave  a  good  many  buds,  and  sometimes  pinch 
the  ends  off  of  limbs,  so  that  in  pruning  the  orange  it  is  not  a  question  of 
pruning  high  or  pruning  low,  it  is  merely  rubbing  off  or  letting  the  ends 
grow  out.  1  think  for  my  part,  I  should  not  start  the  head  of  an  orange 
tree  higher  than  from  two  to  two  feet  and  a  half.  I  have  noticed  some 
high  pruning  of  orange  trees  in  this  section  of  California,  and  I  have 
noticed  those  that  start  low,  and  you  will  find  the  best  fruit  on  the  lower 
limbs  if  they  are  started  from  two  to  three  feet  high.  The  limbs  will 
eventually  hang  down  until  they  will  come  very  near  the  ground,  and  I 
have  seen  many  orange  trees  that  a  man  could  get  down  on  his  knees  and 
pick  more  good  oranges  off  of  them  than  he  could  off  of  high  pruned 
trees  with  a  stepladder.  In  fact,  the  orange  tree  will  bear  more  good 
oranges,  more  large  oranges  on  the  lower  third  than  it  will  on  the  upper 
two  thirds.  In  reference  to  the  apricot  tree,  I  think  it  should  be  started 
low  also.  We  find  here  in  San  Diego  County  that  the  best  apricots  grow 
on  the  lower  branches;  why  it  is  I  cannot  altogether  tell.  We  notice,  also, 
that  the  best  apricots  grow  where  they  have  some  shadow,  so  that  by  start- 
ing the  tree  low,  and  letting  it  run  up,  and,  in  fact,  cutting  it  off,  so  that  it 
will  round  up  with  a  round  head,  and  keeping  it  compact,  and  keeping  the 
limbs  cut  back,  and  pinching  back,  so  as  to  keep  the  bearing  properties 
of  the  limb  back,  near  the  body  of  the  tree,  you  get  a  strong  ana  growing 
tree,  you  get  a  tree  that  the  fruit  nearly  always  grows  in  toward  the  center; 
at  least  you  get  fruit  that  is  protectea  from  the  sun,  and  you  get  a  much 
better  quality  of  fruit  than  you  can  by  letting  them  grow  high  and  extend 
their  limbs  out  a  long  distance. 

A  Delegate:  I  will  inquire  of  the  gentleman  whether  he  ever  prunea 
an  orange  tree  ? 

A  Delegate:  I  might  say  yes,  sir.  I  think  it  is  necessary  on  some 
orange  trees  to  open  them  up;  they  grow  too  close;  there  are  too  many 
small  limbs  that  grow  on  orange  trees;  but  as  for  trimming  the  ends  of  the 
limbs  I  think  there  are  very  few  cases  where  it  is  ever  necessary  to  cut  the 
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end  off  a  limb  and  prune  it  in,  like  you  would  an  apricot  or  peach.  I  let 
them  grow  as  far  as  they  will  in  that  direction  upward  and  outward;  but 
if  they  get  so  thick  that  there  are  so  many  leaves  you  cannot  see  into  them 
you  have  got  to  open  them  up. 

Mr.  Sol.  Runyon,  of  Courtland:  I  do  not  know  that  I  can  offer  any  light 
on  this  subject;  I  have  been  practicing  all  kinds  of  pruning,  but  for  the 
last  few  years  the  scale  bug  has  done  the  most  of  my  pruning,  and  I  have 
about  come  to  the  conclusion  to  let  it  alone,  but  my  experience  on  the  Sac- 
ramento River,  where  I  have  lived,  is  in  favor  of  low  pruning.  I  have 
killed  two  or  three  orchards  by  pruning  too  high.  I  have  pruned  very  little 
for  the  last  three  or  four  years;  I  do  a  good  deal  as  Dr.  White  says,  let 
nature  take  its  course  for  awhile,  and  I  have  had  pretty  good  success;  I 
have  thinned  the  fruit  more  and  trimmed  less.  There  is  a  great  difference 
of  opinion  in  this  matter,  and  I  am  not  able  to  say  what  is  right  and  what 
is  wrong,  as  my  experience  has  been  unsatisfactory  to  myself.  I  think 
that  it  is  the  same  in  regard  to  pruning  as  it  is  in  regard  to  scale  insects; 
what  will  do  in  one  section  of  the  country  will  not  do  in  another,  and  we 
have  to  learn  by  experience  and  practice  in  our  own  locality. 

Mr.  White:  I  am  not  totally  opposed  to  budding  or  grafting,  but  it  is 
the  excess  that  I  objected  to.  Now,  take  the  Baldwin  apple,  and  follow 
the  history  of  it  through  the  Eastern  States.  After  a  few  years  of  its  intro- 
duction it  is  covered  with  a  black  speck,  which  is  the  initial  step  of  decay, 
and  it  becomes  in  some  sections  worthless.  Take  the  Rhode  Island  Green- 
ing, and  you  find  there  are  certain  States  where  it  was  once  the  finest  fruit 
of  the  neighborhood,  and  you  find  it  is  dead  from  the  excess  of  budding 
and  grafting.  Take  any  of  the  old  standard  apples,  and  follow  them 
through,  and  you  will  find  the  tendency  is  to  run  out  and  decay.  The 
subject  of  the  decay  of  popular  fruit  is  a  subject  that  should  arrest  the 
attention  of  this  Convention  and  of  all  experts  in  horticulture.  In  the 
interior  of  this  State,  in  the  interior  valleys  of  the  San  Joaquin,  if  you 
prune  high  as  I  do  and  as  Mr.  Cooper  does  you  will  lose  your  trees,  you 
will  have  them  sun-burned  and  you  will  have  no  fruit.  Now  the  true  sys- 
tem of  pruning,  be  it  on  the  coast  or  be  it  in  the  interior  valleys,  is  to  keep 
your  tree  in  a  symmetrical  form,  and  instead  of  thinning  out  your  fruit, 
prune  your  tree  and  you  will  have  your  fruit  thinned  properly  to  the  best 
results;  you  let  your  tree  go  without  pruning  and  the  fruit  will  be  small 
inferior  fruit,  and  if  your  tree  is  going  to  overbear  use  the  knife — ^use  the 
knife  to  thin  your  fruit,  and  while  you  may  be  able  to  prune  low  in  the 
interior  you  can  prune  high  in  the  coast  counties. 


OLIVE  CULTURE. 
Essay  by  Hon  Ellwood  Coopbb,  Santa  Barbara. 

This  subject  was  very  fully  discussed  at  the  Chico  Convention,  but  so  far 
as  varieties  were  concerned,  the  conclusions  were  rather  unsatisfactory. 
The  numerous  discouraging  reports  upon  the  Redding  Picholine  has  dis- 
heartened those  who  have  planted  this  variety,  and  left  thousands  of  the 
young  trees  in  the  nurseries  unsalable.  The  demand  for  the  Mission  can- 
not be  supplied.  New  varieties  are  being  imported  both  for  oil  and  pickles. 
New  planters  cannot  be  too  careful  about  tne  selection.  The  Mission  is 
the  only  variety  that  has  been  tested  in  California,  through  a  number  of 
consecutive  years,  for  the  quality  of  the  oil  and  quantity  that  can  be  pro- 
23« 
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duced  from  a  given  number  of  pounds  of  ripe  fruit.  For  pickling,  the 
demand  is  almost  wholly  for  the  Spanish  Queen,  the  preference  given  on 
account  of  its  size  and  beauty.  It  is  my  opinion  that  the  pickles  made 
from  the  Mission  olive,  once  properly  put  upon  the  market,  will,  when  their 
superior  quality  is  known,  supplant  the  Spanish  Queen.  The  Mission  being 
an  oil  olive,  is  richer,  more  delicate  in  flavor,  and  as  a  matter  of  diet  far 
superior;  consequently  the  growers  of  the  Spanish  Queen  may  find  after 
many  years  of  waiting  that  they  have  made  a  mistake.  Oil  making  will 
become  general  throughout  the  State.  The  pickler  of  the  Mission  will  find 
ready  sale  for  his  surplus,  and  such  berries  that  are  not  suitable  for  pick- 
ling; while  the  Spanish  Queen  cannot  be  used  for  oil  making.  It  is  not  an 
oil  olive.  The  Mission  olive,  if  carefully  handled,  will  retain  in  the  pickle 
all  the  oil.  It  is  rich  in  life-giving  substance.  It  is  a  freestone,  leaves  the 
seed  readily,  and  has  more  pulp  than  a  Spanish  Queen  of  twice  the  size. 

The  Number  of  Trees  to  Plant  oth^  an  Acre. — There  are  several  different 
theories  on  this  point.  In  a  recent  essay,  forty  feet  was  given  as  the  proper 
distance,  and  is  the  distance  advocated  by  the  Italians,  and  therefore 
worthy  of  the  greatest  respect,  being  the  experience  of  generations. 

We  were  recommended  to  plant  vines,  vegetables,  or  something  else 
between  the  rows.  A  great  deal  of  our  land  is  not  suitable  for  either, 
therefore  is  it  not  more  profitable  to  plant  olives;  or,  in  other  words,  to 
plant  twenty  feet  each  way,  and  in  twelve  to  fifteen  years,  when  the 
orchard  becomes  crowded,  remove  every  other  diagonal  row?  This  would 
leave  an  orchard  with  the  trees  nearly  twenty-eight  feet  distant  and  fifty- 
four  to  the  acre.  At  twenty-five  to  thirty  vears,  remove  every  other 
straight  row,  and  we  would  have  an  orchard  of  twenty-seven  trees  to  the 
acre  and  distant  from  each  other  forty  feet. 

This  plan  of  thinning  out  would  answer  for  many  other  varieties  of  trees, 
where  planted  too  thickly.  The  value  of  the  wood  will  more  than  pay  the 
expense  of  thinning  out. 

DISCUSSION. 

In  answer  to  a  question  asking  what  varieties  should  be  planted,  etc., 
Mr.  Cooper  replied:  I  have  stated  that  so  many  times  that  it  is  hardly 
necessary  for  me  to  repeat  it  in  this  place.  I  would  refer  those  people 
respectfully  to  the  biennial  reports  of  1885,  1886,  1887,  and  1888,  and  also 
the  proceeaings  of  the  Chico  Convention,  which  will  be  published  by  the 
State  Board  probably  within  a  month,  ready  for  distribution.  Those  reports 
contain  almost  every  phase  of  the  olive  subject,  and  you  can  get  all  the 
information  that  it  is  possible  for  me  to  give,  as  well  as  the  experience  of 
others.  I  have  the  Mission  olive  growing  on  five  different  kinds  of  soil:  on 
black  adobe,  on  deep  sandy  bottom  land,  on  rolling  stony  hills  (most  of  it 
soft  sandstone), upon  the  mountains  that  are  in  the  rear  of  my  ranch,  and 
on  clay.  I  have  them  growing  on  the  sandy  loam  subsoil  brick  clay,  prob- 
ably in  some  places  twenty  feet  deep  under  the  soil,  which  is  from  twelve 
to  eighteen  inches  in  thickness.  The  trees  apparently  do  equally  well  in 
all  these  conditions.  They  grow,  however,  much  more  rapidly  in  the  deep 
sandy  loam,  make  wood  much  more  rapidly  and  a  tendency  to  grow  taller, 
and  have  to  be  cut  back  at  the  top.  The  black  adobe  apparently  gives 
the  best  oil,  and  the  most  to  the  certain  number  of  pounds,  and  it  is  my 
opinion  that  it  is  on  account  of  the  quantity  of  lime  contained  in  the  deep 
rich  black  adobe  soil,  and  that  it  will  give  more  fruit  of  any  kind,  if  it  is 
possible  to  have  the  rains  come  in  such  a  way  that  it  can  be  properly  cul- 
tivated. 
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Mr.  Lelong:  I  would  like  to  show  the  difference  between  what  is  the 
true  Picholine  and  what  has  been  planted  as  the  Picholine.  There  are  very 
few  trees  of  the  true  Picholine  planted  in  this  State.  The  Picholine  is  of 
the  Lucques  type,  of  crescent  shape.  What  is  known  as  the  California  or 
Bedding  Picholine  is  planted  throughout  the  State  very  largely  and  makes 
a  sweet  pickle,  but  it  is  too  small  for  market,  and  for  that  reason  not  prof- 
itable to  grow;  there  has  been  considerable  discussion  as  to  whether  it  is 
the  true  Picholine;  it  does  not  belong  to  that  type;  it  belongs  to  the  wild 
olive  type.  The  name  "  Queen  "  is  a  commercial  brand,  and  is  given  to  any 
olive  that  is  large,  pickled  for  the  market.  The  Regalis  should  be  the  real 
^ueen. 

Mr.  Holmes,  of  Riverside:  I  have  been  growing  olive  trees  for  about 
thirteen  years  from  irrigation.  I  have  had  various  success  with  it,  and  I 
confess  I  do  not  know  to-day  which  is  the  better  plan,  to  irrigate  consider- 
ably, or  not  at  all;  so  far  as  my  own  experience  goes,  I  must  say,  those 
trees  on  my  place  which  had  the  most  cultivation,  the  most  fertilizing,  and 
the  most  water,  have  yielded  the  most  fruit;  my  experience  entirely  con- 
tradicts the  idea  that  we  had  in  the  past,  that  the  olive  tree  would  grow 
anywhere  without  any  particular  cultivation,  and  so  far  as  I  am  concerned 
olive  growing  is  not  a  success.  Whether  I  have  had  the  misfortune  to  have 
Mission  trees  of  a  different  variety  from  some  others,  I  do  not  know,  or 
whether  there  are  some  local  peculiarities  of  climate  which  prevent  the 
bearing  of  fruit,  or  whether  they  blossom  too  heavy,  I  am  not  satisfied.  I 
am  very  much  inclined  to  take  the  trees  up;  they  are  fine  trees  and  beautiful 
as  any,  but  last  year  there  were  but  three  trees  had  anything  of  a  crop; 
those  three  trees  bore  very  heavily,  have  yielded  well  for  years,  and  they 
are  not  nearly  as  large  as  some  of  the  others,  but  the  orchard  as  a  whole 
has  never  paid.  I  think  there  are  some  questions  involved  of  great  interest 
to  people  that  are  interested  in  the  olive;  it  is  possible  that  our  climate,  so 
excellent  for  the  citrus  trees  and  for  the  raisins,  may  lack  just  the  quality 
that  is  needed  by  the  olive;  if  it  were  not  for  the  fact  that  sometimes  we 
have  had  a  marvelously  fine  crop  from  the  few  trees  in  the  county,  I  would 
think  perhaps  it  was  useless  for  us  to  attempt  to  grow  the  olive  there. 
Personally  I  am  not  satisfied  either  way.  I  would  like  to  retain  the  trees 
because  they  are  beautiful,  and  after  one  has  worked  a  dozen  years  to  raise 
an  orchard  it  hurts  him  to  dig  them  up,  but  if  it  had  been  the  Navel  orange 
I  should  have  got  off  that  patch  a  thousand  dollars  a  year  for  the  last 
three  or  four  years,  and  instead  of  that  I  have  got  nothing. 

A  Delegate:  I  want  to  ask  a  question  right  here:  I  have  heard  that  if 
you  wish  to  propagate  your  tree  by  taking  the  cuttings  from  the  bearing 
trees  that  they  would  bear  in  two  years,  but  if  the  cuttings  are  taken  from 
trees  that  have  not  borne  that  they  won't  bear  for  fifteen  or  twenty  years 
and  afterwards  turn  out  to  be  very  good  trees? 

Mr.  Cooper:  All  my  experience  in  planting  has  been  from  bearing  trees. 
I  have  planted  some  that  are  two  years  old  from  the  cuttings  this  month 
of  April,  and  many  of  them  are  full  of  bloom,  showing  that  they  will  bear 
fruit  this  year.  I  have  had  no  experience  in  planting  cuttings  taken  from 
non-bearing  trees. 

Mr.  Peck:  Way  back  in  the  sixties  I  stuck  three  olive  cuttings  in  the 
"ground  three  miles  from  Auburn;  those  cuttings  grew  and  came  into  bear- 
ing very  early  and  have  borne  every  year  since  a  large,  fine  olive.  They 
have  been  most  thoroughly  irrigated  every  year.  They  are  the  Mission 
olive. 

A  Delegate:  I  would  like  to  ask  in  regard  to  the  cuttings.  I  planted 
quite  a  number  of  Mission  this  year,  and  I  notice  the  shoots  coming  out  in 
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places  are  bunched,  perhaps  half  a  dozen  or  a  dozen  almost.  Do  you  think 
it  would  be  advisable  to  take  off  part  of  those  or  let  them  all  remain  a 
year  or  two? 

Mr.  Cooper:  That  is  a  very  important  question;  cuttings  planted  must 
not  be  disturbed;  everything  that  shoots  out  from  the  cutting  is  required  to 
make  roots;  nothing  should  be  broken  off,  everything,  all  the  brush  should 
be  let  grow.  The  second  year,  probably  about  this  time  or  a  little  earlier^ 
I  examine  these  shoots,  that  may  be  a  dozen,  or  may  be  four  or  five,  a  num- 
ber of  them  vicing  with  each  other  to  get  up  about  the  same  height,  and 
select  the  one  that  according  to  my  view  would  probably  make  the  best 
tree.  I  pinch  the  tops  off  the  others  not  disturbing  them  in  any  other  way^ 
forcing  as  much  as  possible  the  growth  into  the  shoot  selected  for  the  future 
tree  until  after  July,  so  that  at  the  end  of  July  or  August,  when  the  tree  ha& 
made  its  most  vigorous  growth,  all  the  power  of  the  rainfall  will  be  pretty 
much  absorbed  in  this  rapid  growth  of  the  roots;  then  you  can  afford  to- 
take  part  of  the  shoots  off,  not  many,  but  probably  two  or  three  that  are 
nearest  the  size  of  the  future  tree,  and  let  all  the  others  alone.  It  don't 
matter  how  much,  brush  you  get  or  how  many  lateral  branches,  unless  they 
make  wood  don't  disturb  them;  you  will  find  that  the  following  year,  the 
third  year,  that  the  future  tree,  the  one  selected  to  make  the  trunk,  will 
throw  out  great  numbers  of  lateral  branches  from  the  size  of  a  pencil  to  the 
size  of  your  little  finger;  they  run  out  a  great  distance  and  must  never  be 
disturbed,  for  those  branches  are  necessary  to  cultivate  a  trunk;  they  must 
not  be  destroyed,  for  if  they  are  destroyed  the  stem  will  run  up  too  high^ 
bend  over,  and  prevent  the  growth  of  the  root.  This  process  of  pruning^ 
must  be  carried  on  for  three  or  four  years  before  you  establish  a  top  at  all. 
Let  everything  grow,  because  without  a  root  you  cannot  grow  a  top.  The 
more  you  let 'grow  the  larger  will  be  the  top  and  the  larger  will  be  the  tree. 

Mr.  Heath:  I  desire  to  give  a  little  of  my  experience  in  Santa  Bar- 
bara  County,  with  regard  to  the  planting  of  the  cuttings  of  the  olive.  Your 
olive  stock,  when  placed  in  the  nursery  or  in  your  orchard  where  the  tree 
is  to  stand,  will  not  always  sprout  the  first  year.  I  have  seen  cuttinga 
planted  on  good  land,  on  good  moist  soil,  that  failed  to  produce  any  bud 
for  three  years,  while  part  of  the  nursery  was  producing  buds,  and  making 
tops  in  the  same  rows — they  remained  apparently  dormant  for  three  years, 
some  sprouting  the  second,  and  some  the  tnird  year.  Those  that  had  made 
no  growth  the  third  year  were,  at  five  years  of  age,  as  vigorous  as  the  one 
that  started  the  first  year.  You  need  not  be  at  all  alarmed,  so  that  if  you 
plant  your  cuttings  and  they  do  not  sprout,  all  you  have  got  to  do  is  to  see 
whether  it  remains  green;  do  not  disturb  them;  do  not  be  alarmed  if  they 
do  not  sprout  the  first  and  second  year,  in  five  years  you  will  have  a  vigor- 
ous tree. 

Mr.  Kimball:  I  think  that  is  under  entirely  favorable  conditions.  I 
know  in  1872  I  planted  cuttings  in  March  that  were  taken  off  in  February,, 
and  exposed  until  March  when  planted.  They  never  showed  the  intention 
of  growth  until  the  fifth  year,  and  in  August,  after  the  completion  of  the 
fifth,  they  became  as  vigorous  and  as  strong  plants  as  there  were  in  the 
orchard.  My  practice  in  planting  olive  cuttmgs — of  which  I  have  a  good 
many — is  to  cut  them  not  longer  than  ten  inches,  if  they  are  more  5ian 
three  fourths  of  an  inch  in  diameter.  I  prefer  a  cutting  that  is  three 
fourths  of  an  inch,  or  at  least  half  an  inch  in  diameter,  to  any  size  I  have 
used.  I  sent  to  San  Francisco,  at  the  meeting  of  the  Grand  Army  twa 
years  ago  last  August,  two  trees  grown  from  cuttings,  that  were  two  years 
old  in  March — one  of  them  an  inch  and  a  half  in  diameter,  eleven  feet 
high,  and  loaded  with  fruit,  until  the  lower  limbs  would  touch  the  ground. 
After  the  Grand  Army  meeting  I  gave  them  to  Adolph  Sutro  for  his  garden. 
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IRRIGATION  AND  PRODUCTION  OF  WATER  SOURCES. 
Essay  by  L.  M.  Holt,  San  Bernardino. 

Mr.  President,  Ladies  and  Gentlemen  op  the  State  Fruit  Grow- 
ers' Convention:  Water  is  essential  to  plant  life,  and  whenever  too  much 
water  or  too  little  water  is  used  the  highest  state  of  development  is  not 
reached.  One  plant  differs  from  another  in  the  amount  of  water  necessair 
to  the  best  possible  growth  and  development,  but  each  variety  of  plant  life 
must  have  the  amount  of  moisture  best  suited  to  its  peculiar  needs  in  order 
to  make  the  best  possible  gro¥^h — ^no  more,  no  less. 

There  are  two  methods  of  applying  water  for  the  benefit  of  trees,  vines, 
«,nd  growing  crops.    One  is  natural  and  the  other  is  artificial. 

In  all  departments  of  domestic  economy  nature  furnishes  the  raw  mate- 
rial and  man  utilizes  it. 

Lightning  is  the  active  development  of  electricity  by  nature.  As  such 
it  is  of  little  value  to  man;  but  this  same  elememt,  controlled,  has  revolu- 
tionized and  is  revolutionizing  the  world. 

Over  a  great  portion  of  the  earth's  surface  the  application  of  rainfall  to 
the  promotion  of  plant  life  is  so  irregular  that  the  artificial  application  of 
water  has  been  reduced  to  a  system  and  a  science.  In  fact,  in  no  part  of 
the  world  is  the  rainfall  so  distributed  that  the  best  results  from  agri- 
•cultural  and  horticultural  pursuits  are  obtained  except  by  means  of  irri- 
gation. 

In  the  great  Northwestern  States  the  lack  of  a  nroper  amount  of  rain, 
•or  a  little  too  much  rain  at  the  proper  time,  annually  reduces  the  3deld  of 
grain  and  other  crops.  And  while  there  are  occasional  tracts  of  land  on 
which,  in  a  given  season,  the  maximum  yield  of  grain  may  be  obtained, 
jet  such  maximum  yield  is  the  exception  to  the  general  rule. 

In  Florida  the  annual  rainfall  exceeds  fifty  inches,  or  an  average  of  an 
inch  per  week — over  four  inches  per  month.  In  San  Bernardino  the  aver- 
age rainfall  for  January,  the  wettest  month  in  the  year,  has  been  only 
three  inches.  Thus  we  find  that  the  average  wettest  month  in  San  Ber- 
nardino is  only  about  two  thirds  the  average  monthly  rainfall  of  Florida 
throughout  the  entire  year. 

It  would  seem  that  if  California  could  have  ita  winter  rainfall  extended 
throughout  the  entire  season  that  irrigation  here  would  not  be  a  necessity, 
and  yet  the  ablest  horticulturists  of  Florida  are  discussing  the  proposition 
-of  establishing  irrigation  works  in  that  State,  where  a  half  more  water  falls 
"during  each  month  in  summer  and  winter  than  falls  here  in  the  wettest 
month  of  winter,  and  they  assign  as  a  reason  that  because  they  cannot 
have  their  rainfall  at  just  such  periods  as  they  need  it  the  crops  are 
injured  and  the  best  results  cannot  be  obtained. 

Whether  it  pays  to  irrigate  depends,  of  course,  upon  circumstances. 

If  it  were  practical  to  irrigate  the  crops  in  Iowa  and  Illinois,  it  would 
not,  as  a  rule,  pay  to  do  so. 

A  wheat  field,  for  instance,  in  Iowa  will  yield  fifteen  bushels  of  wheat 
per  acre  in  a  good  season,  and  this  is  reduced  to  ten  or  ^twelve  bushels  in  a 
poor  year,  or  increased  to  twenty  bushels  under  favorable  circumstances. 
The  wheat  sells  at  $1  a  bushel  when  times  are  good.  The  difference 
between  a  poor  crop  and  a  fair  crop  is  only,  say,  five  bushels,  or  $5,  from 
which  the  extra  expense  of  harvesting,  threshing,  and  marketing  must  be 
<ieducted.  If  the  irrigation  of  a  field  of  wheat  would  increase  the  yield 
from  ten  to  fifteen  bushels  per  acre,  it  would  not  pay  to  so  apply  the  water, 
for  the  expense  would  be  more  than  the  increase  of  crop.    Tne  same  rule 
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would  apply  to  nearly  all  other  crops  in  that  section  of  country,  except  it 
be  to  small  fruits  and  vegetables. 

In  this  State  we  have  certain  crops  which  cannot  be  irrigated,  because- 
the  expense  is  greater  than  the  increased  income.  We  sow  our  small 
grains  m  fall  and  winter,  and  trust  to  Providence  for  bountiful  rains  and 
a  bountiful  harvest,  or  content  oursejyes  the  best  we  can  with  a  light  rain- 
fall and  a  light  harvest.  In  some  sections  of  the  upper  San  Joaauin  Valley^ 
where  the  conditions  of  soil  and  water  and  its  application  are  favorable,  it 
has  been  found  to  pay  to  irrigate  winter  wheat  and  produce  a  crop  that 
would  yield  from  forty  to  fifty  bushels  per  acre;  but  even  in  those  sections 
wheat  culture  is  being  superseded  by  fruit  culture,  because  the  financial 
results  of  fruit  culture  are  more  satisfactory. 

The  first  impulse  of  a  man  when  he  arrives  in  Southern  California  from 
a  rainy  section  of  country  is  to  exclaim:  '*  What  a  country  thia  would  be 
if  it  only  rained  here  in  summer ! "  After  he  has  been  here  a  few  yeara 
his  exclamation  is:  "  How  fortunate  it  is  that  it  does  not  rain  here  in  the 
sum  mer  season ! " 

There  are  two  reasons  why  this  last  proposition  is  true.  The  first  is  one 
of  health,  and  the  other  is  one  of  wealth. 

With  summer  rains  Southern  California  would  have  all  the  bad  points  of 
a  Florida  summer  climate,  with  its  malaria,  yellow  fever,  and  trouolesome 
insects,  which  find  a  genial  home  in  a  moist  climate. 

With  summer  rains  here  it  would  be  impossible  for  us  to  produce  the 
superior  oranges  for  which  the  interior  valleys  of  this  southern  country  are 
now  noted. 

This  may  seem  like  a  strange  statement;  but  the  fact  stares  us  squarely 
in  the  face  that  the  markets  of  New  York  City,  Chicago,  Boston,  and  other 
eastern  cities  declare  unanimously  that  no  section  of  the  world  sends  to 
those  markets  as  good  an  orange  as  the  Riverside  Washington  Navel,  as. 
produced  in  the  interior  valleys  of  Southern  California. 

That  superior  orange  is  not  the  result  of  superior  soil,  but  of  superior  cli- 
mate, of  which  the  rainless,  dry  summer  is  the  principal  factor. 

Is  irrigation  a  burden  ?  Let  us  see.  The  grain  crops  of  the  Westeri> 
States  are,  as  a  rule,  decreased  in  amount  20  per  cent  by  irregular  rainfali 
from  what  they  would  be  if  the  rains  came  in  quantity  and  time  to  do  the 
most  good.  This  is  a  safe  estimate.  Apply  the  same  rule  to  our  orchards^ 
and  what  is  the  result?  On  our  ordinary  peach  and  apricot  orchards  that 
yield,  say,  only  $100  an  acre,  a  loss  of  20  per  cent  means  $20  an  acre.  This 
is  saved  by  irrigation  at  a  cost  of  half  the  amount,  or  less,  while  in  the 
orange  orchard,  which  yields  from  $600  an  acre  upwards,  a  loss  of  20  per 
cent  means  a  loss  of  from  $125  per  acre  and  upwards;  and  this  saved  by 
irrigation. 

We  all  know  what  effect  a  drought  has  on  a  fruit  orchard.  Visit  the 
orange  orchard  of  the  careless  owner  who  skipped  an  irrigation  last  sum- 
mer, in  August,  and  you  will  find  a  small  crop  of  small  oranges  that  sell 
for  a  small  price,  which  is  in  entire  keeping  with  the  small  amount  of 
judgment  exercised  in  caring  for  the  orchard.  This  skipping  an  irriga- 
tion is  on  a  par  with  the  non-irrigated  sections  when  it  forgot  to  rain  for 
wo  months,  and  the  result  is  the  same  also. 

It  is  impossible  to  complete  this  subject  in  a  single  paper,  but  at  the 
risk  of  too  great  length  I  desire  to  call  attention  briefly  to  increased  water 
supply,  both  artificial  and  natural. 

A  few  years  ago  the  most  enthusiastic  boomer  of  Southern  California 
could  not  hope  that  one  half  or  one  quarter  of  the  arable  land  of  this  sec- 
tion would  ever  be  brought  under  cultivation,  because  of  the  lack  of  water. 
To-day  I  feel  safe  in  predicting  that  the  time  is  not  far  distant  when  prac* 
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tically  every  foot  of  arable  land  in  ^Southern  California  will  be  brought 
under  successful  cultivation,  water  for  irrigation  having  been  found  where 
irrigation  was  necessary. 

The  water  supply  during  the  past  few  years  has  been  materially  increased, 
and  in  many  places  more  than  doubled  by  artificial  means,  and  this  devel- 
opment is  going  on  to-day  at  a  rapid  rate. 

First — The  natural  flow  is  being  saved  by  the  construction  of  conduits 
(pipes  and  cement  canals),  which  save  all  the  water  in  the  streams  and  put 
it  where  it  will  do  the  mogt  good. 

Second — The  natural  flow  of  our  streams  is  being  increased  by  running 
tunnels  under  the  bed  of  the  streams  to  take  the  underflow,  which  otherwise 
is  lost. 

Third — Artesian  wells  are  being  sunk  in  large  numbers  and  large  irriga- 
tion systems  are  being  formed,  and  an  abundance  of  water  is  being  obtained 
from  this  one  source  alone,  which  is  adding  millions  to  our  wealth  and 
thousands  to  our  population. 

Fourth — Storage  reservoirs  are  being  successfully  built.  There  are  at 
present  three  large  reservoirs  completed  and  filled  with  water.  The  first 
attempt  was  the  Bear  Valley  reservoir  in  San  Bernardino  County.  It  is  a 
grand  success,  and  no  one  can  look  into  the  future  far  enough  to  see  the 
vast  acreage  that  reservoir  will  eventually  irrigate.  The  Cuyamaca  reser- 
voir and  the  Sweetwater  reservoir  in  San  Diego  County  were  next  completed, 
both  of  which  are  more  than  meeting  the  expectations  of  their  promoters. 
The  Hemet  Lake  reservoir  near  San  Jacinto  and  the  San  Luis  Rey  reser- 
voir are  both  in  process  of  construction,  and  others  will  follow.  This  shows 
the  artificial  increase  of  irrigating  water. 

While  man  is  at  work  helping  himself,  nature  is  also  at  work  to  prove 
the  truth  of  the  old  adage  that  **God  helps  those  who  help  themselves." 
And  while  man  is  at  work  increasing  the  water  supply  by  artificial  means, 
nature  is  at  work  sending  us  an  increased  rainfall,  and  this  increased 
annual  rainfall  is  the  result  of  man's  work. 

It  is  a  well  known  fact  that  in  the  State  of  Nebraska  the  rainfall  has 
very  materially  increased  during  the  past  thirty  years,  and  that  to-day  good 
crops  can  be  raised  where  before  nothing  could  be  raised  at  all.  The  Gov- 
ernment records  show  this  marked  increase  of  rainfall,  since  the  settlement 
of  that  country.  This  increase  is  traced  to  two  causes.  One  is  the  estab- 
lishment of  railroads,  which  have  an  effect  upon  the  electrical  conditions, 
and  the  other  is  the  planting  of  trees  and  breaking  up  the  surface  of  the 
ground  and  thus  gradually  replacing  the  barren  plains  with  green  verdure. 

The  same  rules  apply  to  Southern  California,  and  let  us  see  what  the 
result  is.  San  Bernardino  has  a  record  of  the  rainfall  for  the  past  nineteen 
years.  A  study  of  the  table  shows  the  average  rainfall  for  the  several 
months  during  that  period  of  nineteen  years,  to  be  as  follows: 


Months. 


iDChOB. 


July 

August 

September  . 
October  — 
November  . 
December  . 
January  ... 
February  .. 

March 

April 

May 

June 


.03 

.07 

.06 

.43 

1.68 

2.99 

3.36 

3.16 

2.49 

1.64 

.46 

.08 
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The  first  of  February  appears  to  be  about  the  middle  of  the  rainy  season, 
as  8.61  inches  fell  before  that  time  and  7.83  inches  after. 

Let  us  divide  this  period  of  nineteen  years  into  two  sections  of  nine  years 
each,  leaving  out  of  count  the  present  unfinished  season,  and  then  make  a 
comparison  of  rainfall  during  the  first  section  with  that  of  the  other. 

During  the  first  nine  years  of  the  nineteen-year  period  the  rainfall  aver- 
aged 15.20  inches  each  year,  and  during  the  next  period  of  nine  years  the 
average  annual  rainfall  was  17.44  inches — an  increase  of  2.24  inches.  This 
increase  is  not  very  much,  and  yet  it  is  an  increase  of  nearly  15  per  cent, 
and  enough  to  frequently  turn  failure  into  success. 

This  increased  rainfall  becomes  more  valuable  when  we  show  that  it  is 
to  be  found  in  the  spring  of  the  year  when  most  needed.  During  the  first 
nine  years  we  find  the  average  rainfall  in  March  1.07  inches,  while  in  the 
second  nine  years  it  is  3.50  inches,  while  the  rainfall  for  April  increases 
from  .67  of  an  inch  to  2.64  inches,  and  in  May  the  increase  has  been  from 
.23  of  an  inch  to  .68  of  an  inch. 

This  period  of  comparison  is  not  long  enough  to  give  conclusive  results, 
still  the  records  point  very  strongly  to  the  theory  that  as  the  country  settles 
up  the  rainfall  increases  and  comes  at  periods  when  it  is  most  acceptable 
and  does  the  most  good. 

It  is  well  enough  to  note  also  in  this  connection  that  the  rainfall  of  Octo- 
ber has  not  increased,  while  that  of  November  has  been  somewhat  less. 
The  principal  increase  of  rainfall  appears  to  have  been  during  the  months 
of  March,  April,  and  May. 

If  man  continues  to  develop  water  by  means  of  tunnels  and  artesian 
wells  and  to  store  the  surplus  water  from  the  winter  rains  in  vast  reservoirs, 
to  be  used  in  irrigating  the  plains  during  the  dry  season,  and  if  nature, 
becoming  enthusiastic  over  the  successful  works  of  man,  sends  down  addi- 
tional rainfall  at  a  time  when  it  does  the  most  good,  surely  the  time  is  not 
far  distant  when  every  arable  acre  of  Southern  California  will  be  teeming 
with  life  and  activity;  every  ten-acre  tract  will  contain  a  beautiful  home, 
and  a  contented,  independent  family;  each  neighborhood  will  build  and 
patronize  its  public  school;  each  settlement  will  contain  its  church  build- 
ing with  its  spire  pointing  heavenward;  each  valley  will  contain  its  village 
and  business  houses;  each  county  will  have  its  commercial  center,  and 
Southern  California  will  have  a  larger  population  to  the  square  mile  than 
any  other  agricultural  section  of  the  globe;  and  then  the  people  will  verily 
believe  that  irrigation  is  cheaper  than  rain. 


FRUIT  PACKING. 

Remarks  by  Hon.  L.  W.  Buck,  Vacaville. 

I  have  prepared  no  essay  on  the  subject  of  fruit  packing,  for  the  reason 
that  I  thought  that  what  I  had  to  say  could  be  better  said  by  word  of 
mouth,  perhaps  in  response  to  questions  that  might  be  asked.  I  will  refer 
only  to  deciduous  fruits,  as  I  have  had  no  experience  with  the  citrus  fruits 
of  the  State  of  California.  I  have  had  some  experience  in  the  handling,  the 
packing,  and  shipping  of  the  deciduous  fruits  of  our  State,  and  to  any  one 
that  has  been  all  over  the  territory,  and  seen  the  amount  of  fruit  lands  that 
are  already  planted,  or  that  may  be  planted,  they  ma^  well  sav,  "What 
shall  we  and  what  can  we  do  with  the  fruit  to  make  it  profitable  to  the 
grower?"    We. have,  in  my  judgment,  three  great  sources  of  consumption: 
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first,  canning;  second,  drying;  and  third,  shipping  to  eastern  points,  or 
where  they  have  not  the  like  of  our  fruit.  Of  the  first  it  is  not  for  me  to 
speak;  the  canning  industry  of  the  State  we  all  know  is  a  very  large  one; 
there  is  hardly  a  fruit  district  in  the  State  that  has  not  its  local  canneries, 
to  say  nothing  of  the  large  canneries  that  center  in  and  around  San  Fran- 
cisco. As  to  drying,  you  are  probably  as  well  posted  as  I  am  in  the  drying 
of  fruit.  The  shipping  of  fruits  to  outside  markets  is  to  some  comparatively 
new  in  this  State.  The  northern,  as  you  Southern  Californians  call  it,  or  as 
we  call  it,  the  central  part  of  the  State,  has  hitherto  shipped  the  bulk  of  the 
deciduous  fruits  that  have  gone  East  There  are  many  localities  that  from 
point  of  location  alone  are  virtually  deprived  of  the  conveyances  for  ship- 
ping; and  we  of  Central  California  have  to  face  a  high  freight  to  eastern 
markets,  which,  coupled  with  the  uncertainty  of  the  market  and  the  chance 
of  delaying  transportation,  at  many  times  makes  the  business  a  very  haz- 
ardous one,  and  it  has  not  always  resulted  in  pecuniary  advantage,  I  assure 
you.  There  are  several  varieties  of  fruit  that  are  comparatively  safe  to 
ship;  the  pear,  the  Bartlett  pear  in  its  season,  and  the  fall  and  winter  pears 
are  shipped  with  almost  as  much  certainty  of  a  return,  ot  almost  as  much 
certainty  of  arrival  in  condition,  as  a  carload  of  wheat.  Until  three  years 
ago  there  had  never  been  any  quantity  of  peaches  shipped  from  California 
to  the  East;  three  years  ago  there  was  quite  a  large  quantity,  two  years  ago 
a  much  larger  quantity,  and  one  year  ago  a  very  much  larger  quantity  still, 
and  up  to  a  certain  time,  and  that  the  time  when  the  eastern  peach  crop 
came  into  the  eastern  markets,  our  peaches  fared  very  well  indeed,  and  as 
a  rule  brought  fair  prices  in  the  East  The  shipments  of  peaches  were  con- 
tinued too  long  by  some,  and  did  not  meet  with  that  return  they  should 
considering  the  quality  of  the  fruit  that  was  sent  over  there. 

Last  year  I  was  East  for  two  months,  and  in  all  of  the  large  cities  of 
the  East  I  saw  California  fruit  in  all  its  phases,  and  I  saw  eastern  fruit 
that  we  had  to  sell  in  competition  with.  The  California  fruit  has  not 
only  become  a  luxury,  but  it  has  become  a  necessity  in  all  of  the  large 
cities  of  the  East.  The  fruit-stand  depends  upon  the  California  peach, 
pear,  plum,  and  grape  to  ornament  the  stand  and  make  it  look  inviting. 
To  be  sure  the  most  of  them  had  in  view  their  own  domestic  fruit  with  them ; 
but  I  tell  you  that  that  domestic  fruit  bears  no  comparison  in  appearance 
to  ours;  and  when  it  arrives  there  in  good  condition  it  will  and  does  sell. 
The  outlook  for  eastern  shipments,  I  think,  is  encouraging.  We  need  a 
competing  line  of  railroads,  and  when  we  get  that  I  believe  we  will  get  a 
rate  of  freight  that  will  enable  us  where  we  ship  one  car  now  to  ship  fifty. 
For  if  peaches  could  be  laid  down  in  the  City  of  Chicago,  and  all  equiva- 
lent points,  and  sold  at  II  a  box,  I  do  not  believe  that  there  is  any  limit 
to  the  amount  that  can  be  sold.  Last  year  the  California  Fruit  Union 
alone  sold  in  the  City  of  Chicago  about  five  thousand  boxes  per  day  for  a 
few  days;  and,  besides  that,  there  were  several  other  shippers  that  would 
probably  make  the  amount  sold,  some  days,  over  six  thousand  boxes,  or  in 
the  neighborhood  of  seven  carloads.  That  amount  for  last  year  perhaps 
was  pretty  large,  but  at  the  same  time  the  prices  were  fairly  well  main- 
tained even  with  that  amount.  Our  peaches  were  shipped  to  New  York 
and  Boston,  and  the  only  question  of  price  in  those  points  up  to  the  first 
few  da^s  of  August  was  the  condition  of  arrival.  If  they  arrived  in  good 
condition  they  sold  readily  and  at  good  pa3ring  prices  to  the  shipper. 
After  that  time  you  are  treading  on  dangerous  ground  to  ship  California 
peaches  to  New  York  and  Boston. 

Now,  there  is  a  great  deal  that  can  be  said  in  reference  to  the  condition 
of  fruit,  but  that  can  be  learned  best  by  experience.    Peaches  should  be 
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picked  when  they  are  well  grown,  and  as  nearly  ripe  as  possible,  but  with- 
out showing  any  symptoms  of  softness  at  all;  they  should  be  perfectly 
firm,  and  great  care  should  be  exercised  to  exclude  a  wormy  or  defective 
piece  of  fruit.  I  saw  a  great  many  boxes  of  peaches  where  the  sale  was 
greatly  injured  by  haying  one  wormy  peach  put  on  the  face  of  the  box; 
and  too  much  care  cannot  be  exercised  in  the  sorting  of  fruit.  The  same 
thing  is  true  of  the  pears;  I  do  not  care  much  how  green  a  Bartlett  pear 
is  shipped  from  here,  if  it  has  a  worm  in  it,  it  is  ripe  when  it  arrives  in 
Chicago  or  any  other  eastern  point,  and  not  only  ripe,  but  it  is  so  ripe  that 
it  spoils  the  balance  of  those  that  are  in  the  box,  from  the  fact  that  the 
mere  seeing  one  ripe  pear  in  it  they  think  that  they  are  all  ripe,  and  any 
fruit  to  bring  a  good  price  in  the  East  must  not  only  arrive  at  the  point  of 
destination  in  good  condition,  but  it  must  have  from  one  to  three  days'  life 
after  it  gets  there,  as  neither  Chicago,  Minneapolis,  St.  Paul,  nor  St.  Louis, 
or  any  of  these  large  cities,  can  consume  all  of  the  fruit  shipped  to  those 
points;  it  must  be  shipped  from  those  to  the  other  consuming  points,  for 
which  they. are  the  centers  of  distribution. 

Plums  sell  well  and  are  good  shipping  fruit,  especially  the  dark  varie- 
ties; the  white  or  light-colored  plums  sell  only  in  very  small  quantities  at 
a  paying  price.  Grapes  sell  generally  very  well,  if  arriving  there  in  good 
condition;  last  year  a  great  percentage  of  the  grapes  shipped  from  Cali- 
fornia arrived  in  very  poor  or  only  fair  condition;  and  while  we  are  shipping 
grapes  from  California  there  is  none  of  those  markets  that  are  not  supplied 
with  their  own  domestic  grapes.  In  fact,  Chicago  had  grapes  from  the 
Southern  States  before  it  had  any  from  California  last  year,  and  they  look 
well,  but  at  the  same  time  do  not  sell  as  well  as  California  grapes  do.  There 
are  none  of  the  summer  varieties  of  pears  that  bear  any  comparison  to  the 
Bartlett;  the  later  varieties  come  in  after  their  Bartletts  are  gone,  and  have 
sold  as  well,  or  better,  than  the  Bartletts. 


REPORT  OF  COMMITTEE  ON  EXHIBITION. 

To  the  President  and  Members  of  the  Eleventh  State  Fruit  Orowers'  Convention,  assembled  at 
National  City^  San  Diego  County,  on  the  sixteefUh  day  of  April,  1889: 

Ladies  and  Qentlemen:  Your  committee  to  whom  was  given  the  duty  of  examining 
and  reporting  upon  the  fruit  and  agricultural  display  held  in  connection  with  your  Con- 
vention, beg  leave  respectfully  to  report: 

We  would  call  especial  attention  to  the  general  arrangement  and  decorations  of  the 
Assembly  Hali  and  exhibition  rooms.  The  advantages  in  decorative  work  to  be  derived 
from  the  great  variety  of  floral  products  have  been  fully  utilized  by  our  resident  friends. 
The  cypress  and  the  palm  which  grow  side  by  side  in  our  State  have  been  arranged  in 
juxtaposition,  the  attractive  features  of  each  being  fully  preserved. 

The  assortment  and  quantity  of  flowers  used  in  decorations  would  be  marvelous  to  any 
but  Californians.  Just  here  the  thought  occurs,  that  in  the  prodigality  of  Flora's  treas- 
ures here,  we  all  too  little  value  what  we  have.  Avenues  of  callas  and  roses  possess  for 
us  little  of  the  charm  they  have  for  our  eastern  friends.  Nothing  speaks  in  louder  tones 
of  the  climatic  advantages  of  California— all  California— than  the  profusion  of  flowers  in 
our  gardens.  We  are  so  accustomed  to  them  that  we  little  prize  them.  If  this  is  true  of 
cultivated  flowers,  it  is  hardly  a  matter  of  wonder  that  our  beautiful  wild  flowers  are 
neglected.  These  gems  that  carpet  our  hillsides  and  bespangle  our  valleys  are,  however, 
appreciated  for  their  worth  abroad.  The  seed  catalogues  of  eastern  and  European  nur- 
serymen contain  long  lists  of  native  California  flowers. 

The  attractive  pyramid  of  wild  flowers  from  Chula  Vista,  made  by  Mrs.  K.  8.  Harris 
and  exhibited  near  the  entrance  of  the  hall,  has  received  deserved  attention  and  furnishes 
the  text  for  what  we  have  said.  Mrs.  Annie  Russ  Johnson,  as  Chairman  of  the  Commit- 
tee on  Floral  Display,  has  been  unremitting  in  her  labors,  ably  assisted  by  Mrs.  T.  J. 
Swayne,  Mrs.  John  Boal,  Mrs.  Alberta  Brown,  Miss  Maria  Steele,  Mrs.  F.  Copeland,  Mrs. 
Frank  A.  Kimball,  Miss  Ella  Gordon,  Miss  Jessie  Gordon,  Mrs.  Jennie  Crenshaw,  Mrs.  C.  J. 
Lord,  Miss  Lizzie  Webb,  Miss  Carrie  Floyd,  Miss  Lizzie  Floyd,  and  Mrs.  E.  Steele.  All 
these  ladies  have  worked  "  manfully  "  and  are  deserving  the  ttianks  of  their  guests  for  the 
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pleasure  their  work  has  given.  Among  the  contrihntors  of  flowers  and  floral  designs  we 
reel  compelled  to  call  especial  attention  to  Mrs.  Crenshaw,  whose  artistically  arranged 
cornucopia  of  m argued tas,  filled  to  overflowing  with  luscious  fruits,  has  been  a  constant 
vision  ot  loveliness  in  our  assembly  hall.  The  American  flag,  made  by  Mrs.  Boal,  is  one 
of  the  prettiest  pieces  of  floral  work  we  have  seen.  The  old  way  of  constructing,  in  stiff, 
straight  lines,  has  given  place  to  the  more  natural  and  artistic  form  of  drapery.  Miss 
Maria  Steele,  Mrs.  E.  Steele,  Mrs.  Dr.  Smith,  and  Mrs.  Annie  McKay  Lansing  have  pre- 
pared beautiful  floral  baskets.  Among  the  other  contributors  we  notice  the  names  of 
the  Coronado  Beach  Company,  the  National  City  scholars,  Mrs.  Flora  Kimball,  Mrs.  T. 
J.  Swayne,  Mrs.  Seiberlick,  Mrs.  J.  P.  Jones,  Mrs.  0.  E.  M.  Howard,  Mr.  Thomas  Walker, 
Mrs.  J.  G.  Griffin,  Mrs.  Frank  A.  Kimball,  Mrs.  Annie  Russ  Johnson,  Mrs.  Barber,  Mrs. 
J.  D.  O'Connell,  Mrs.  Griffith,  Mrs.  Dr.  Risdon,  Mrs.  George  W.  Chase.  Miss  Laura  Kim- 
ball, Mrs.  Floyd,  Mrs.  Aylsworth,  Mrs.  Eva  Parsons,  Mrs.  J.  Adams,  Mr.  W.  W.  Whitney, 
Mr.  Thieben,  and  Mr.  E.  S.  Babcock,  Jr. 

The  decorations  of  the  assembly  and  exhibition  halls  under  the  personal  direction  of 
Mr.  and  Mrs.  Warren  C.  Kimball,  and  almost  entirely  executed  by  Mr.  F.  Copeland,  are 
deserving  of  especial  mention.  Mrs.  Warren  C.  Kimball  exhibits  a  oasket  made  of  carded 
cotton,  which  is  particularly  interesting,  from  the  fact  that  the  cotton  is  the  seventh  suc- 
cessive annual  crop  from  the  same  plant  We  know  of  no  other  section  of  the  world 
where  such  results  can  be  obtained. 

In  glancing  over  the  floral  decorations  one  thought  suggests  itself  to  your  committee. 
The  advance  in  artistic  home  culture  is  nowhere  more  fully  shown  than  in  the  arrange- 
ment of  flowers.  The  old  stiff  compact  bouquet,  in  which  each  individual  flower  was 
jammed  into  place  in  an  attempt  to  get  as  many  flowers  as  possible  into  a  given  space, 
has  given  way  to  a  looseness  ana  freedom  of  arrangement,  in  which  the  individual  char- 
acteristics of  each  variety  are  shown  to  the  best  advan^ge.  This  is  especially  woman's 
work,  and  as  such  opens  avenues  for  woman's  profitable  and  pleasant  employment,  and 
to  that  extent  should  excite  the  attention  of  every  horticulturist  and  good  citizen. 

The  display  of  citrus  and  deciduous  fruits  and  other  products  of  the  soil  is  a  very  credit- 
able one,  and  yet  such  exhibits  have  become  so  common  to  residents  of  this  State  that 
our  people  do  not  appreciate  the  wonderful  combination  of  productiveness  which  places 
oranges  and  apples,  lemons  and  turnips,  cotton  and  wheat,  side  by  side  on  exhibition  in 
the  same  hall,  grown  on  the  same  soil,  in  the  same  climate,  and  shown  at  a  season  of  the 
year  when  the^great  bulk  of  the  country  is  just  emerging  from  a  six  months'  sleep,  during 
which  all  nature  is  quiet,  but  man  must  make  the  season  one  grand  struggle  for  life. 

It  is  the  stranger  who  looks  upon  this  exhibit  with  wonder  and  admiration,  while  the 
old  settler  views  it  with  a  critic's  eye,  and  gathers  information  from  its  eloquent  sermons; 
for  the  statements  made  by  this  exhibit  are  not  contradicted  by  the  next  exhibit  which 
occupies  the  floor. 

The  lessons  taught  by  this  collection  should  be  carefully  studied,  for  by  this  process 
alone  can  anything  like  perfection  be  reached. 

The  exhibition  of  oranges  is  a  very  fine  one,  and  the  quality  at  this  season  of  the  year 
is  much  better  than  the  fruit  exhibited  earlier  in  the  season. 

There  is  a  marked  difference  between  oranges  grown  near  the  coast  and  those  produced 
in  the  interior.  Along  the  coast  the  orange  trees  blossom  at  more  irregular  intervals  than 
they  do  in  the  interior,  hence  the  fruit  ripens  during  a  longer  period  of  the  season.  The 
moist  and  cool  atmosphere  of  the  coast  valleys  also  delays  the  ripening  season,  so  that 
the  oranges  do  not,  as  a  whole,  ripen  so  early,  but  extend  further  into  the  summer  than 
the  crop  does  in  the  more  interior  valleys.  This  state  of  affairs  has  its  advantages  and  its 
disadvantages;  the  principal  advantage  being  a  longer  season  in  which  to  market  the 
fruit. 

This  report  would  be  too  bulky  were  we  to  mention  the  large  number  of  exhibitors  and 
describe  their  exhibits,  but  we  say  here,  that  the  fine  collection  of  oranges  and  lemons 
by  Mr.  J.  S.  Harvev,  of  Jamul  Valle]^,  is  the  largest  exhibit  in  the  hall,  and  illustrates  not 
only  the  fine  quali£y  of  fruits  raised  in  this  section,  but  it  also  shows  a  ver\'  commendable 
and[  enterprising  spirit  in  exhibiting  these  fruits,  so  that  the  world  may  Know  what  this 
county  Will  proauce. 

The  excellent  exhibit  of  oranges  in  plates,  and  packed  by  E.  P.  Fowler,  of  Olivewood 
Orchard,  is  especially  note  worth  v. 

Among  the  other  exhibitors  of  citrus  fruits  we  may  particularly  mention  T.  J.  Swayne, 
Jas.  Fleming,  Kellogg  &  Litchfield,  and  C.  R.  Williams,  of  Paradise  Valley ;  Major  Levi 
Chase  and  H.  T.Christian, of  El  Cajon  Vallev ;  Mrs.  M.  A.  Stiles  and  J.  V.  Stewart,  of  Spring 
Valley;  H.  L.  Story,  of  Dell  Terrace;  F.  F.  Keene,  of  Sweetland;  J.  L.  Griffin,  of  Chula 
Vista ;  F.  W.  Bartlett,  L.  R.  Stiles,  E.  J.  Johnson,  V.  C.  Rechie,  A.  M.  Peters,  and  G.  L.  Mc- 
Walter.  of  Fallbrook ;  W.  W.  Whitney,  J.  C.  Frisbie,  F.  E.  Johnson,  and  G.  W.  Davis,  of 
Sunnyside;  H.  M.  Higgins.  of  Bonnie  Brae;  G.  L.  Kimball,  N.  J.  McKav.  W.  C.  Kimball, 
O.  P.  H.  Foraker,  E.  Aylsworth,  G.  H.  Parsons,  Mrs.  H.  E.  Blossom,  P.  T.  Griffith,  J.  A. 
Rice,  of  National  City;  F.  Schulenberg  and  High  Bros.,  of  South  Chollas  Valley;  Agua 
Tibia  Ranch ;  J.  S.Paylor.  of  Del  Mar;  G.  W.  Garcelon,  Hon.  E.  W.  Holmes,  M.  B.  Ogden, 
E.  R.  Skelley,  and  GriiBin  &  Skelley,  of  Riverside ;  Chas.  Hale,  of  Santa  Barbara  County. 

The  orange  industry  has  been  placed  on  so  solid  a  foundation  that  no  one  for  a  moment 
questions  the  advisability  of  planting  an  orange  grove;  but  such  is  not  the  case  with  the 
lemon,  and  hence  this  fruit  needs  more  careful  study  and  attention. 

The  lessons  to  be  learned  from  this  exhibit  on  the  culture  of  the  lemon  are  many  and 
valuable.    Here  we  find  the  same  peculiarity  of  late  ripening  of  the  lemon-  in  the  coast  vai- 
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lej's  that  we  find  in  the  orange,  onlv  in  a  more  marked  degree,  and  this  late  ripening  is  a 
decided  advantage,  except  that  the  lemon  which  hangs  on  the  tree  all  winter  is  inclined  to 
become  overgrown  and  nave  a  coarse  rind.  The  season  for  marketing  the  lemon  to  best 
advantage  is  daring  the  hot  summer  months  of  June,  July,  and  August;  and  if  the  lemon 
can  be  picked,  fuilv  matured,  by  the  first  of  May,  and  then  sweated  and  prepared  for  mar- 
ket by  June  or  July,  much  labor  and  expense  would  be  saved. 

There  is  in  the  exhibition  a  small  collection  of  lemons  grown  by  G.  W.  Garcelon  and 
Hon.  E.  W.  Holmes,  of  Riverside,  which  deserve  attention  for  the  lessons  they  teach.  The 
former  have  been  picked  five  months  and  the  latter  four  months.  The  fruit  is  medium 
size,  not  overgrown  at  all,  is  perfectly  ripe,  of  course,  and  is  in  a  perfect  state  of  preserva- 
tion, while  the  rind  is  soft  and  pliable.  In  short,  the  fruit  is  in  a  perfect  marketable  con- 
dition, and  the  exj>ert  could  not  detect  this  fruit  irom  the  most  perfect  samples  imported 
from  Europe.  It  is  this  question  of  preparing  the  lemon  for  market  that  must  demand 
our  attention.  If  this  question  cannot  be  solved,  lemon  culture  in  California  will  not  be 
a  success. 

In  Riverside  the  lemon  is  sufficiently  matured  to  pick  in  November  and  December.  By 
bein^  picked  at  this  time  the  cold  weather  is  avoided  and  the  rind  does  not  have  a  chance 
to  thicKen  and  become  rough.  The -lemon  is  first  put  into  sweat  boxes  in  an  open  shed, 
free  from  moisture,  and  allowed  to  cure  for  a  month  or  six  weeks.  The  fruit  is  then  placed 
on  trays,  only  a  few  layers  deep,  in  a  large,  close,  dark,  storage  room,  and  there  left  tor  six 
months,  to  ripen,  mature,  and  get  ready  for  the  market. 

Mr.  Garcelon  has  been  experimenting  with  the  process  for  several  years,  and  has  so 
perfected  his  plans  that  last  season  he  put  up  a  large  packing  house,  !or  the  storage  of 
lemons  only.  He  bought  the  bulk  of  the  Riverside  crop  this  season,  and  in  the  course  of 
two  or  three  months  from  now  the  experiment  on  a  large  scale  will  have  been  tried.  If 
it  proves  successful,  as  all  who  have  watched  it  believe  it  will,  the  lemon  culture  problem 
will  have  been  solved,  and  Califdrnia  will  supply  the  lemon  market  of  the  United  States 

i'ust  as  surely  as  it  is  rapidly  supplying  the  orange,  and  more  particularly  the  raisin  mar- 
:et8  of  the  country. 

The  largest  and  finest  exhibit  of  lemons  comes  from  the  ranch  of  H.  M.  Higgins,  on  the 
Sweetwater  Valley  mesa.  It  consists  of  seedling  lemons  and  the  Bonnie  Brae,  a  very  thin 
skinned,  juicy  fruit  of  fine  qualities,  possessing  manv  of  the  properties  of  the  lime.  The 
varieties  of  lemon  now  recognized  as  taking  the  lead  are  the  Eureka  and  Lisbon.  These 
are  the  most  widely  planted.  The  lemon  of  Genoa  and  several  other  varieties  are  good, 
but  have  not  attracted  so  universal  attention. 

The  display  of  apples  is,  owing  to  the  season,  necessarily  small,  and  the  number  of 
exhibitors  is  small.  We  find  upon  exhibition  Ben  Davis,  Yellow  Bellfiower,  Spitzenberg, 
and  Newtown  Pippin,  varieties  grown  at  an  elevation  of  four  thousand  four  hundred  feet 
above  sea  level,  by  Mr.  Chester  Gunn,  of  Julian,  in  San  Diego  County,  and  we  have  no 
hesitancy  in  saying,  after  taking  into  consideration  the  lateness  of  the  season,  and  the 
size,  appearance,  and  flavor  of  the  four  varieties  of  apples  named,  that  they  cannot  be 
excelled  upon  the  Pacific  Coast.  This  excellent  display  brings  to  mind  the  fact  that  in 
fruit  culture  in  California  latitude  cuts  but  little  figure.  Hundreds  of  miles  north  of 
where  the  orange  can  be  grown  on  the  Atlantic  seaboard  we  are  growing  this  fruit  suc- 
cessfully in  the  extreme  southern  part  of  California;  and  not  only  is  this  the  fact  but  for 
additional  hundreds  of  miles  still  further  northward  on  this  coast  this  fruit  thrives  and 
bears  abundantly  its  luscious  crops  in  favored  localities,  and  the  reverse  is  true.  On  the 
Atlantic  seaboard  the  apple  does  not  do  well  except  on  higher  latitudes,  while  on  the 
Pacific  slope  its  domain  stretches  far  to  the  southward,  not  only  to  the  Mexican  boundary 
line  but  far  below.  In  no  other  part  of  the  world  can  you  find  the  apple  and  the  orange 
growing  side  by  side.  There  are  out  few  extreme  cases  between  whicn  range  all  the  fruits 
of  temperate  and  semi-tropical  regions. 

Jos.  Sexton,  of  Santa  Barbara,  and  T.  J.  Swayne,  of  Paradise  Valley,  exhibit  the  Cheri- 
moyer,  and  H.  T.  Christian,  of  El  Ca^on,  exhibits  the  Borneo  citron.  Several  fine  displays 
of  loquats  and  one  of  Japanese  persimmons,  from  El  Cajon,  are  displayed. 

These  are  suggestions  of  new  horticultural  fields  awaitine  conquest,  and  to  us  new 
varieties  of  fruits  to  be  generally  introduced.  The  success  of  tne  loouat  and  the  Japanese 
persimmon  during  late  venrs  has  been  a  ^ain  to  us.  Let  us  stretch  out  our  hands  after 
new  things,  and  through  thorough  experimental  work  in  all  sections  of  the  State  prove 
what  other  fruits  we  can  cultivate  with  profit  as  well  as  in  what  sections  they  will  thrive 
the  best. 

The  collection  of  olives  and  colored  illustrations  of  this  fruit  by  Mr.  B.  M.  Lelong,  Sec- 
retary of  the  State  Board  of  Horticulture,  is  an  interesting  feature  which  must  not  be 
overlooked.  The  importance  of  such  illustrative  displays  cannot  be  too  highly  com- 
mended. 

There  are  in  the  hall  several  good  exhibits  of  strawberries  of  goodly  proportions.  That 
of  Thomas  Walker  it  would  be  difficult  to  excel  in  any  portion  of  the  State  at  any  season 
of  the  year. 

The  display  of  vegetables  is  large  and  varied,  and  as  these  are  all  from  the  coast  region 
of  San  Diego  County  they  show  the  adaptability  of  this  section  to  the  production  of 
these  crops.  We  regret  not  seeing  specimens  of  the  sugar  beet;  but  as  a  quantity  of  its 
seed  has  been  distributed  in  the  county  we  shall  watch  with  interest  the  success  of  its 
culture. 

The  exhibit  of  native  grasses  and  forage  plants  is  large  and  interesting,  not  only  as 
regards  variety  but  growth.  Wild  oats  from  the  mesas  are  noteworthy.  The  displays  of 
grain,  wheat,  barley,  oats,  etc.,  are  exceptionally  creditable. 
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Several  nurserymen  exhibit  fine  collections  of  crowing  trees  and  plants,  all  of  which 
should  receive  mention  did  not  the  length  of  this  report  preclude  such  specializing. 
Under  this  head  comes  the  Australian  silk  tree,  exhibited  by  Thomas  Chase,  of  South 
Chollas  Valley. 

The  exhibition  of  ornamental  trees  from  the  Ocean  Side  Nursery,  grown  without  irriga- 
tion, is  interesting. 

W.  F.  Brill  makes  an  interesting  exhibit  of  Betsinger^s  (Queen  of  the  World)  combined 
paper  box  for  comb  honey,  and  sections  and  comb  foundation.  To  all  bee  men  this  is 
mteresting  and  valuable.    The  neatness  of  packing  commends  this  invention. 

The  display  of  raisins  is  very  fine,  although  they  do  not  do  the  section  justice,  owing  to 
early  rains  which  interfered  with  the  finest  pack.  Craig  (3),  Shaw  (2),  and  Mosher  (1), 
show  fine  samples  of  dried  fruit 

The  excellent  exhibition  of  thirty-four  varieties  of  jellies,  made  by  Mrs.  Lizzie  Fleming, 
is  one  of  the  greatest  attractions  of  the  entire  display.  This  example  of  the  thrifty  house- 
wife's labor  teaches  a  lesson  of  possible  prosperity.  The  manufacture  of  domestic  jellies 
should  be  encouraged.  When  these  are  put  up  in  uniform  packages  there  is  no  reason 
why  they  should  not  command  a  good  sale  and  materially  help  to  increase  the  income 
from  the  farm.  In  appearance  and  quality  the  jellies  made  by  Mrs.  Fleming  are  without 
equal. 

^ Frank  A.  Kimball,  of  National  City,  exhibits  an  exceedingly  attractive  pyramid  of  his 
excellent  olive  oil  and  pickled  olives.  The  taste  shown  in  arrangement  is  a  fitting  compli- 
ment to  the  character  and  excellence  of  the  product. 

Looking  over  the  varied  and  complete  exhibit  we  are  impressed  with  one  idea— the 
great  fundamental  lesson  taught  by  this  display,  and  that  is  a  lesson  of  progress,  of  steady 
advancement,  step  by  step,  of  painstaking  efforts  and  a  proportionate  successful  result. 
The  motto  of  the  fruit  grower  is  and  must  continue  to  be  **  Onward." 

In  closing  our  report,  which  in  some  respects  may  be  considered  too  lengthy,  but  which 
is  all  too  brief  toido  the  subjects  and  exhibitors  fair  justice,  we  desire  to  especially  call 
attention  to  the  importance  of  such  exhibitions  as  this  as  educators.  So  great  is  the 
extent  of  our  State,  and  so  varied  are  its  climatic  features,  its  soil  peculiarities,  and  its 
local  characteristics,  and  so  multiform  and  different  are  their  effects  upon  horticultural 
products,  that  such  exhibitions,  on  a  broad  scale,  are  an  absolute  necessity. 

Your  committee  has  examined  fruits  presented  in  the  hall,  which,  while  of  the  same  vari- 
eties, are  so  distinct  in  their  markings  and  characteristic  features  irom  the  same  varieties 
grown  in  other  parts  of  the  State,  as  to  be  almost  mistaken  for  other  varieties.    This  sug- 

gests  the  thought  that  there  should  be  in  the  State,  maintained  under  the  auspices  of  the 
tate  Board  of  Horticulture,  a  permanent  exhibition  of  fruit  and  fruit  products.  Such  an 
exhibition,  however,  should  not  be  limited  to  these  alone^  but  should  include  evervthing 
relating  to  horticulture,  both  in  this  State  and  abroad.  We  would  refer  to  the  valuable  set 
of  casts  of  apples  made  for  the  Horticultural  Society  of  Iowa  by  Colonel  Brackett.  as  an 
example.  The  perishable  nature  of  fruits  precludes  the  idea  of  permanency  in  their  exhi- 
bition, except  as  they  are  prepared  especially  for  the  purpose.  With  a  set  of  accurately 
made  and  colored  casts  this  objection  is  overcome,  while  at  the  same  time  it  does  not  pre- 
clude the  exhibition  of  fresh  fruits  as  well. 

The  collection  of  olives  and  colored  sketches  of  this  and  other  fruits,  shown  by  our  able 
Secretary,  is  another  example  of  what  such  an  exhibition  should  contain,  as  it  is  also  a 
strong  argument  in  favor  of  its  importance.  We  would  suggest  that  this  subject  should 
be  brought  up  at  our  next  meeting  and  fully  dis(;ussed,  and  tnat  those  who  have  had  expe- 
rience in  these  matters  should  be  called  upon  for  papers,  in  order  that  a  proper  plan  of 
action,  looking  toward  the  establishment  of  such  an  exhibition  of  fruits  and  fruit  prod- 
ucts, as  well  as  their  cultivation,  treatment,  and  marketing,  can  be  established.  We  think 
there  is  no  question  of  the  value  and  interest  of  such  a  museum  as  could  be  thus  formed, 
as  it  would  show  by  ocular  demonstration  the  methods  and  results  of  fruit  culture,  and 
the  extent  and  importance  of  horticultural  development  in  the  world's  great  fruit  country, 
California. 

All  of  which,  with  its  many  imperfections  of  omission,  is  respectfully  submitted. 

L.  M.  HOLT, 
CHARLES  B.  TERRELL, 
H.  C.  FORD, 
A.  F.  WHITE, 
L  H.  THOMAS, 

Committee. 

ADOPTION  OF  REPORT. 

On  motion,  the  report  of  the  Exhibit  Committee  was  adopted  unani- 
mously. 
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THE  ENGLISH  WALNUT. 

Essay  by  Hon.  Russell  Heath,  Carpenteria. 

Having  been  invited  by  the  State  Board  of  Horticulture  several  times 
to  give  my  views  on  the  English  walnut,  so  called,  and  its  culture,  I  have 
consented  to  do  so  with  reluctance,  believing  that  others  could  do  it  much 
better  than  myself. 

I  must  preface  by  saying  that  when  I  commenced  the  culture  of  the  nut, 
in  1858, 1  was  profoundly  ignorant  on  the  subject,  but  believed  there  was 
a  future  in  its  cultivation  that  would  be  not  only  profitable  to  whoever 
engaged  in  it,  but  would  add  something  to  the  development  of  the  great 
resources  of  our  new  home.  I  have  not  been  disappointed  in  my  expecta- 
tions.   They  have  been  more  than  realized. 

Commencing  with  the  cultivation  of  many  of  the  other  fruits  and  nuts 
now  profitably  cultivated  in  California,  I  gradually  came  to  the  conclusion 
that  it  would  be  better  to  make  a  specialty  of  some  one  thing  in  preference 
to  the  cultivation  of  many. 

I  selected  the  walnut  as  my  specialty,  although  I  have  on  my  place 
many  of  the  other  fruits.  I  hope  it  will  not  be  considered  outside  of  the 
question  allotted  to  me  if  I  give  some  of  my  opinions  on  the  profit  of  fruit 
culture  in  California.  Most  persons,  when  they  commence  this  industry, 
make  up  their  minds  that  they  must  have  everything  on  their  place.  This 
is  a  laudable  desire.  I  have  done  it  myself,  but  I  am  firmly  convinced  it 
is  better  to  have  a  specialty,  and  turn  your  energies  to  the  thorough  devel- 
opment of  one  or  two  kinds  of  fruit,  if  the  desire  is  to  make  money.  I  do 
not  desire  to  be  understood  as  saying  that  the  walnut  is  the  most  profitable 
tree;  there  is  money  in  the  cultivation  of  all  of  our  fruits.  What  I  desire 
to  impress  upon  the  minds  of  fruit  growers  is  that  a  thorough  system  is 
necessary  to  success.  Trees  and  vines  cannot  be  planted  and  neglected 
and  remain  profitable.  Anything  that  is  worth  doing  is  worth  doing  well. 
Almost  all  of  our  fruits  require  a  different  kind  of  treatment  and  handling. 
With  too  many  irons  in  the  fire  some  are  apt  to  burn,  and,  in  the  burning, 
your  fingers  are  apt  to  come  in  contact  with  an  unpleasant  heat. 

Now,  for  the  walnut.  This  fruit  has  various  names.  By  some  it  is 
called  the  English  walnut,  by  others  the  Madeira  nut  and  Naples  walnut.  It 
takes  these  numerous  names  from  the  difierent  locations  where  it  is  culti- 
vated. It  really  is  of  Persian  origin,  and  ought  to  be  distinguished  by  that 
name,  and  that  only.  It  is  said  to  be  true  to  its  seed  when  planted,  and  I 
believe  it  is,  although  in  the  planting  of  great  quantities  of  seed  the  fruit 
may  be  somewhat  difierent;  that  is,  the  shell  may  be  harder  or  softer  than 
the  nut  planted,  but  the  kernel  remains  the  same  in  fiavor;  in  that  there 
is  no  difference.  The  soft  and  medium  shell  nuts  (and  we  have  no  hard 
shells)  have  their  advocates,  and  much  may  be  said  concerning  them; 
some  cultivators  preferring  one  variety,  and  some  another.  Upon  that 
question  I  do  not  desire  to  enter,  but  simply  say  I  have  both  varieties,  and 
after  years  of  experience  I  have  discontinued  the  planting  of  any  variety 
but  the  medium  shell.  In  Persia  the  tree  comes  in  bearing  at  eight  years 
from  the  planting  of  the  seed.  In  Italy,  Spain,  and  the  Island  of  Maaeira, 
in  about  sixteen  years;  in  France,  in  the  southern  part,  eighteen;  in  En- 
gland, in  twenty-four;  in  California,  eight  years,  the  same  as  in  Persia.  So, 
I  take  it,  the  southern  part  of  this  State  is  nearest  its  home.  Some  culti- 
vators claim  that  trees  have  produced  younger  than  eight  years  from  the 
seed.  That  is  not  my  experience.  If  it  is  true,  and  I  am  sure  it  is,  we 
beat  its  native  home,  and  this  adds  one  more  laurel  to  California's  fame  in 
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fruit  culture.  In  the  cultivation  of  this  fruit,  my  advice  would  be,  get 
your  trees  from  the  seed  or  seedlings,  in  preference  to  grafted  or  budded 
trees.  Not  much  can  be  gained  by  grafting  or  budding  without  you  desire 
to  change  the  variety,  as  the  tree  comes  in  bearing  as  soon  as  its  size  could 
possibly  make  it  profitable.  Much  has  been  written  about  the  localities 
and  soil  best  adapted  to  the  planting  of  the  walnut,  some  asserting  that 
they  will  grow  anywhere — on  rocky  and  uninviting  hillsides,  on  stiff  clay, 
and  adobe  lands — any  place  is  good  enough  for  the  walnut.  I  will  admit 
they  are  a  hardy  tree.  You  can  rear  a  pig  on  sour  skimmed  milk,  but 
will  it  not  do  better  on  more  nutritious  food?  The  walnut  should  be 
planted,  for  profit  and  best  results,  on  deep,  rich  loam,  with  no  hardpan, 
stiff  clay,  or  impenetrable  soil  nearer  than  twelve  feet.  I  would  select 
location^  naturally  moist  in  preference  to  land  requiring  irrigation.  A 
temperature  of  60  to  80  degrees  in  summer,  I  regard  as  more  favorable 
than  hotter  localities,  although  they  thrive  and  are  profitable  in  much 
hotter  places.  I  have  adopted  for  planting,  forty  feet  apart,  and  this  dis- 
tance will  do  for  a  hundred  years,  with  judicious  pruning.  As  to  their 
age,  I  can  only  say  they  are  a  hardy  long-lived  tree,  like  the  oak,  and 
ought  to  produce  fruit  in  abundance  for  at  least  a  thousand  years.  In 
handling  the  fruit,  I  cure  in  dryhouses  by  artificial  heat,  heating  sufficient 
to  evaporate  the  water,  and  set  the  oil  of  the  nut.  When  this  is  done  the 
nuts  will  keep  sweet  for  an  indefinite  time.  I  have  kept  them  as  an  experi- 
ment in  my  storehouse,  which  is  of  concrete,  for  five  years,  and  at  the  end 
of  that  time  they  were  as  sweet  as  when  first  cured. 

With  my  facilities  I  cure  them  in  about  eight  hours.  In  preparing  them 
for  market,  I  have  a  washing  apparatus,  invented  by  Mr.  EUwood  Cooper, 
President  of  this  Convention,  wnich  I  use  if  the  nuts  are  discolored,  as 
they  often  are  by  coming  in  jsontact  with  leaves  or  shucks  when  there  is 
dew  or  rain.  Directly  after  washing,  they  are  thoroughly  dried  and  cured 
in  the  drying-house. 

I  regret  to  say  some  purchasers  desire  the  nuts  bleached,  to  give  them 
a  nice,  bright  appearance,  which  is  done  with  sulphur  and  some  other  sub- 
stances. It  is  hardly  necessary  to  say  that  I  disapprove  of  this  method  of 
preparing  the  fruit,  as  it  cannot  be  accomplished  without  affecting  the 
keeping  quality,  as  well  as  the  taste  of  fruit. 


JAPANESE  NUT  AND  CAMPHOR  TREES. 
Essay  by  H«  U.  Beboeb,  San  Francisco. 

The  value  of  a  plantation  of  nut  trees  is  getting  to  be  more  and  more 
appreciated  in  our  State,  and  in  consequence  the  demand  for  new  and  val- 
uaole  introductions  in  that  line  is  constantly  increasing.  Thousands  of 
acres  have  been  planted  to  oranges,  the  only  drawback  of  which,  is  that 
60  often  through  frosts,  disease,  or  other  enemies  to  this  golden  fruit,  the 
harvest  of  golden  coin  is  prevented.  The  nut  trees  as  a  general  thing  are 
quite  free  from  disease,  not  influenced  by  severe  frosts,  and  not  dependent 
on  immediate  sales,  not  being  subject  to  rapid  decay,  as  is  the  case  with 
fleshy  fruits.  The  timber  of  the  walnut  is  known  uiroughout  the  world 
for  its  value. 

The  Mammoth  chestnut,  so  called  for  its  large  size,  has  been  introduced, 
and  is  now  grown  in  every  State  in  the  Union.  It  has  come  to  us  from 
Japan,  from  which  country  I  would  like  to  show  you  to-day  a  variety  of 
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walnut,  which  is  sure  to  gain  your  favor.  This  nut  is  indigenous  to  the 
island  of  Yesso,  the  farthest  northern  boundary  of  the  empire  of  Japan. 
The  climate  of  Yesso  is  nearly  identical  with  the  climate  of  the  eastern 
coast  of  the  United  States.  Geographical  and  topographical  issues  might 
here  be  introduced  to  prove  this  assertion,  but  will  omit,  as  your  time  is 
too  valuable  to  branch  out  in  anything  of  the  sort  Sufficient  to  say  that 
in  consequence  this  nut  tree  would  most  likely  flourish  throughout  the 
Union,  north  and  south,  and,  no  doubt,  transplanted  to  our  rich  soil,  im- 
prove in  growth  and  fruit.  The  botanical  name  of  this  nut  is  "Ju^Ian« 
cordiformis  maximus"  The  Japanese  call  it  "Hemi-Kurumi."  The  name 
is  derived  from  its  distinctly  heart-shaped,  sharp-pointed  fruit.  From  the 
seed  the  tree  bears  in  the  fourth  year.  The  tree  itself  is  like  all  walnut 
trees  of  fine  appearance,  and  is  said  to  attain  a  patriarchal  age.  Trees 
are  found  in  Yesso,  whose  size  proves  them  over  hundreds  of  years  old. 
As  a  dessert  nut  this  nut  equals  the  English  walnut  in  flavor  and  is  finer 
in  appearance,  as  by  boiling  the  nut  for  about  fivQ  minutes,  and  then  while 
still  hot  cracking  it  carefully  on  the  edge,  the  kernel  can  be  extracted  as 
a  whole,  and  the  peculiar  heart-shape  causes  it  to  look  very  unique.  As 
long  as  our  State  is  being  denuded  of  timber  on  all  sides  by  the  ruthless 
axe  of  the  lumberman,  the  fires  of  the  careless  sheep  herders  and  campers, 
it  behooves  every  farmer,  horticulturist,  and  property  owner  to  try  and  take 
measures  to  replace  the  precious  growth  which  stands  guard  over  the  pros- 
perity of  our  fertile  valleys.  Take  from  a  country  its  trees,  and  you  not 
only  rob  it  of  its  chief  beauty,  but  eventually  will  impede  all  vegetable  life. 
This  has  been  long  recognized  in  older  and  crowded  countries,  where  the 
forest  laws  are  most  stringent,  and  upheld  by  a  vast  outlay. 

CAMPHOR   TREE« 

This  leads  me  to  speak  a  word  in  favor  of  one  of  the  most  beautiful  as 
well  as  useful  trees,  the  "  Latirus  camphora^^'  or  camphor  tree.  It  is  easily 
grown  from  the  seed,  which  has  to  be  sown  shortly  after  maturing,  as  the 
essential  oil  in  the  seed  soon  turns  rancid  and  kills  the  power  of  germi- 
nation. Sown  fresh  the  young  sprouts  come  up  in  from  five  to  six  weeks. 
Its  growth  is  very  nearly  as  rapid  as  that  of  the  eucalyptus,  whose  proper- 
ties it  shares,  also,  in  being  claimed  to  keep  away  or  counteract  malarial 
influences  through  its  pungent  exhalations.  In  districts  in  Japan  where 
this  tree  is  planted  largely,  malaria  is  unknown.  It  attains  a  height  of 
thirty  to  forty  feet,  and  as  has  been  proven  in  our  own  experience  during  the 
severe  frosts  in  February,  1888,  is  hardier  than  the  eucalyptus,  which  froze 
to  the  ground,  while  the  camphor  tree  withstood  it.  The  wood  is  valuable. 
Trunks  or  boxes  of  camphor  wood  are  known  as  a  preventive  from  the 
attacks  of  insects  on  fur  or  woolen  clothing.  The  medicinal  properties  are 
too  well  known  to  need  any  mention.  Who  has  not  at  one  time  or  other 
taken  refuge  to  spirits  of  camphor  to  assuage  some  pain? 

We  now  import  annually  thousands  of  dollars  worth  of  this  commodity. 
Why  not  have  the  home-produced  article?  The  method  of  extraction  in 
Japan  is  as  yet  quite  primitive.  It  consists  in  a  species  of  distillation. 
The  branches  or  wood  is  cut  up  into  chips,  and  placed  in  a  wooden  tub 
which  fits  into  an  iron  vessel  under  which  a  slow  fire  is  kept  up.  The  tub 
containing  the  chips  is  closely  covered  and  the  bottom  pierced  with  holes. 
As  the  water  in  the  iron  vessel  begins  to  boil,  the  steam  ascends  through 
the  chips  in  the  tub,  separating  the  oil  and  camphor  from  them.  The 
main  tub  being  connected  with  a  series  of  other  tubs  through  a  bamboo 
pipe,  the  cooled  extract  falls  in  the  last  of  these  tubs  upon  straw,  which 
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catches  the  crystals  of  camphor,  while  the  oil  and  water  escape  into  a  lower 
compartment.  The  crystals  are  collected  and  packed  for  market,  and  the 
oil  used  for  illuminating  and  various  other  purposes.  Experiments  have 
been  conducted  in  this  State,  and  proven  satisfactory. 

Why  not  give  the  camphor  tree  a  chance,  versus  the  time-worn  "euca- 
lyptus?" 

EFFECT  OP  RAIN  ON  BLOSSOMS. 

Essay  by  Mr.  Gilbert  Tompkins,  San  Leandro. 

I  was  once  told  by  an  experienced  fruit  man  that  if  rain  fell  on  the  blos- 
soms of  young  fruit  trees,  the  fruit  that  formed  from  the  water-soaked 
blossoms  would  almost  invariably  shrivel  up  and  fall  to  the  ground.  I 
found  this  to  be  true  on  several  occasions,  and  am  watching  the  young 
cherry  trees  in  our  orchard  with  much  interest,  to  see  if  the  March  rains 
will  cau&e  the  downfall  of  the  cherries  in  April  and  May.  Some  six-year 
old  Black  Tartarians  were  in  blossom  during  the  thickest  of  the  storm,  and 
if  anything  caught  it  Ihey  did.  The  Napoleon  Bigarreau — Royal  Ann — 
blossomed  much  later,  and  received  but  few  showers. 

The  apricot  blossom  is  generally  quite  hardy  with  us,  and  the  trees 
usually  form  altogether  too  much  fruit,  which  entails  great  expense  in 
properly  thinning.  Nevertheless,  rain  at  the  time  of  the  fertilization  of  the 
blossoms  will  cause  a  light  setting  of  fruit;  and  the  water-soaked  blossom 
hangs  around  the  newly  formed  fruit  and  causes  the  weakening  of  the 
stem  until  the  fruit  falls.    This  is  particularly  the  case  in  warm  weather. 

There  is  also  a  critical  time  witn  peach  blossoms,  and  when  one  tree 
blossoms  in  time  for  a  storm  that  another  dodges,  the  effect  can  be  roughly 
estimated.  In  this  present  season  it  is  reported  from  many  places  that  the 
blossoms  have  been  damaged,  especially  in  Sonoma  County. 

In  my  experience,  plum  and  prune  trees  have  been  the  least  affected, 
and  showers  that  knocked  out  other  blossoms  have  not  hurt  these;  but  I 
am  doubtful  if  this  is  true  of  all  localities.  These  trees  drop  large  quan- 
tities of  fruit,  when  too  heavily  loaded,  under  any  circumstances. 

I  have  no  definite  experience  with  apples  or  pears  in  regard  to  this  source 
of  damage,  but  I  firmly  believe  that  a  well  placed  shower  can  seriously  cut 
down  the  setting  of  these  fruits. 

In  investigating  this  question,  due  allowance  must  be  made  and  credit 
given  for  other  causes  that  may  have  equal  or  greater  effect  on  the  drop- 
ping of  fruit.    A  certain  amount  of  fruit  will  drop  anyway,  rain  or  no  rain. 

These  few  observations  are  made  for  the  purpose  of  drawing  out  the 
knowledge  and  opinions  of  those  at  this  Convention.  The  widespread  rain 
at  blossoming  time  has  stirred  up  unusual  interest  in  this  subject,  and  a 
few  minutes  given  to  placing  on  record  what  you  have  noticed  at  your 
homes  will  be  well  spent. 

The  above  was  written  last  spring  (1889).  The  general  results  at  this 
farm  were  very  nearly  in  accordance  with  what  was  expected.  Apricot 
and  peach  trees  bore  .exceedingly  unevenly — one  tree  having  a  fair  crop 
while  its  next  neighbor  showed  empty  branches.  This  was  caused  by  dif- 
ference in  the  time  of  blossoming,  through  which  one  tree  missed  the  rain 
that  hurt  the  blossoms  of  the  next. 

In  accordance  with  my  previous  experience,  plum  and  prune  trees 
showed  less  damage  than  most  other  kinds  of  fruit.  The  Bartlett  pears 
seemed  to  have  escaped  blossom  injury  and  bore  fairly  well.  My  apples 
24  «• 
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were  a  failure;  never  were  anything  else,  however,  so  it  would  hardly  be 
fair  to  lay  this  to  **  Rain  on  Fruit  Blossoms." 


HORTICULTURAL  MACHINERY. 

Essay  by  Henry  A,  Bbainabd,  San  Jos6. 

Within  the  recollection  of  a  middle  aged  man  we  have  seen  a  wonderful 
progress  in  agricultural  machinery,  particularly  in  harvesting  appliances, 
counting  from  the  time  when  man  grasped  the  growing  grain  by  handfuls 
and  cut  it  with  the  notched  edge  of  the  crooked  sickle;  when  it  was  beaten 
from  the  chaflF  and  straw  with  the  flail,  falling  in  measured  cadences  upon 
the  thrashing  floor,  and  winnowed  in  the  evening  breeze,  down  to  this  day 
when  the  ponderous  machines  upon  our  California  fields  do  the  work  by 
wholesale  at  a  rate  which  you  know  better  than  I  can  describe. 

In  horticulture  it  is  only  recently  that  machinery  has  come  ta  play  an 
important  part,  but  the  progress  is  quite  rapid,  and  there  are  many  opera- 
tions connected  with  it,  now  profitably  performed  •by  machinery,  which 
formerly  required  hand  labor. 

In  the  work  of  cultivation,  horticulture  has  shared  with  agriculture  the 
improvement  in  the  machinery  for  breaking  up  and  pulverizing  the  soil, 
but  special  implements  have  been  invented  to  work  close  to  the  trees,  and 
others  to  prepare  the  surface  of  the  ground  and  put  it  in  the  best  condition 
to  endure  drought,  so  that,  in  this  respect,  horticultural  machinery  is,  per- 
haps, all  that  can  be  desired. 

We  can  remember  when  trees  were  pruned  with  the  axe  and  knife,  but 
we  now  have  powerful  shears  and  sharp  saws  that  seem  nearly  perfect  in 
their  operation;  there  may  be  room  for  improvement  in  tools  for  pruning 
large  trees. 

It  is  in  gathering  and  preparing  fruit  for  market  that  the  more  recent 
improvements  have  been  made,  and  it  is  in  this  direction  that  invention 
may  be  exercised  with  great  benefit. 

Gathering  fruit  is  still  mostly  done  by  hand.  The  only  exception  is  the 
prune,  which  maybe  gathered  by  machinery  with  considerable  advantage. 
A  recent  invention  by  a  San  Jose  horticulturist  consists  of  two  pieces  of 
canvas  attached  to  each  side  of  a  San  Jos^  orchard  truck,  on  which  are 
placed  the  fruit  boxes,  covering  the  whole  bed.  Driving  the  truck  up  to  a 
tree  two  men  quickly  spread  the  canvas,  a  smart  shake  brings  down  all 
the  fruit  that  is  ripe  enough,  and  quicker  than  we  can  tell  it,  the  canvas  is 
lifted  and  the  fruit  rolls  into  the  boxes,  passing  in  its  way  over  some  slats 
where  all  the  leaves  and  twigs  are  separated.  With  this  machine  two  men 
can  do  the  work  of  twenty  who  shake  and  pick  by  hand. 

Apricots  and  peaches  must  still  be  picked  by  hand,  for  no  machinery 
can  replace  the  eye,  which  distinguishes  ripe  from  unripe  fruit. 

There  is  a  machine,  though,  by  which  prunes  can  be  assorted  into  any 
desired  sizes,  rejecting  entirely  all  fruit  that  is  not  fit  for  drying.  Grading 
is  advantageous  in  drying  the  fruit  evenly,  and  for  packing  for  market 

What  is  now  needed  is  an  apparatus  that  will,  in  one  continuous  opera- 
tion, pass  these  graded  prunes  through  the  bath  of  hot  lye  water,  again 
through  clear  water,  and  deliver  them  on  trays. 

There  is  room  for  an  invention  by  which  these  trays  cfin  be  placed  upon 
the  drying  ground  or  in  the  evaporator  with  less  manual  labor  than  is  now 
required. 
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The  perfect  fruit  evaporator  has  not  yet  been  invented  and  there  is 
plenty  of  opportunity  for  improvement.  It  is  pretty  evident  that  for  driers 
on  a  large  scale  the  heat  must  be  distributed  by  means  of  steam  pipes,  or 
radiators,  so  that  it  can  be  regulated  exactly  without  reference  to  the  fire, 
only  that  it  be  hot  enough  to  do  the  work. 

Cherries,  plums,  apricots,  and  freestone  peaches  may  be  pitted  by 
machinery  for  drying.  For  canning,  the  clean  cut  made  by  the  knife  in 
the  hands  of  a  skillful  operator  is  still  required,  and  we  have  seen  a  newly 
invented  knife  for  this  purpose,  having  a  spur  near  the  base  of  the  blade 
for  removing  the  stone,  that  seems  the  best  ever  offered  for  this  purpose. 

We  have  seen  a  machine  that  will  pit  one  thousand  two  hundred  cher- 
ries every  minute,  and  if  driven  by  power  will  require  only  one  hand  to 
tend  it.  By  a  little  change  the  same  machine  can  be  arranged  to  pit 
three  hundred  and  sixty  apricots  or  peaches  in  a  minute.  Another 
machine  saws  the  apricot  or  peach  in  twain  with  two  revolving  saws,  which 
spring  apart  at  the  stone  and  remove  it.  Both  these  machines  divide  the 
fruit  into  equal  halves,  but  in  every  possible  direction  in  relation  to  the 
natural  axis  of  the  fruit. 

We  have  seen  another  machine,  yet  in  the  experimental  stage,  which 
requires  the  fruit  to  be  placed  in  position  by  hand,  but  the  operation  of 
cutting  and  removing  the  stone  was  entirely  automatic.  This  machine 
will  cut  as  regularly  in  relation  to  the  axis  as  by  hand  if  the  fruit  is  sym- 
metrical. 

With  fruit  in  the  proper  stage  of  ripeness  these  machines  will  doubtless 
answer  the  purpose  intended.  To  one  of  these  machines  may  be  attached 
an  arrangement  for  spreading  the  fruit  upon  the  trays,  but  for  this  purpose 
the  trays  must  be  made  to  fit  the  machine  and  on  purpose  for  it. 

A  better  grading  machine  is  needed  for  prunes  after  drying,  for  even  if 
graded  before  drying  they  will  not  be  exactly  the  same  after  this  process. 
Apricots  and  peaches  may,  if  desired,  be  graded  before  drying,  but  they 
always  need  more  or  less  hand  sorting  afterwards. 

Opinion  seems  to  be  against  dipping  fruit  into  hot  water  previous  to  box- 
ing, but  we  are  inclined  to  think  that  some  heating  process  will  be  neces- 
sary to  destroy  insect  germs,  unless  the  fruit  is  evaporated  and  packed 
direct  from  the  evaporator.  Here,  then,  an  invention  is  needed  which  will 
pass  the  fruit  through  a  close,  heated  chamber  before  packing. 

A  machine  is  also  needed  which  will  automatically  place  the  proper 
weight  of  fruit  in  boxes  or  sacks  in  the  same  manner  as  is  done  in  the  fiour 
or  starch  packing  machines. 

In  the  care  of  orchards  there  is  no  more  useful  piece  of  machinery  than 
the  spray  pump.  There  is  hardly  a  month  in  the  whole  year  when  there 
is  not  need  for  such  a  machine.  California  inventors  have  been  active, 
and  the  latest  and  best  patterns  of  pumps  have  large  air  chambers  and 
receptacles,  holding  several  gallons,  and  the  pressure  can  be  raised  and 
kept  at  a  hundred  pounds  or  more  per  inch,  making  a  spray  as  fine  as 
steam.  The  better  class  are  equipped  with  a  pressure  gauge  and  relief 
valves,  to  prevent  a  bursting  pressure  on  the  hose  or  air  chamber. 

The  great  odds  against  which  the  American  fruit  grower  has  to  contend 
as  against  the  European  grower,  who  has  cheap  labor,  cheap  ocean  freight 
and  small  import  duty,  must  be  made  up  by  utilizing  our  productive  soil 
and  climate  and  the  perfection  of  machinery  to  do  much  of  the  work 
which  has  been  done  by  hand. 
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ORANGE  CULTURE. 


Essay  by  Fbed.  C.  Milks,  Penryn,  Placer  County. 

In  the  following  lines  I  have  purposely  omitted  many  things  in  connec- 
tion with  the  propagation  of  trees,  because  they  would  be  only  a  repetition 
of  facts  that  have  been  ably  presented  to  your  Conventions. 

In  planting  I  use  the  seed  from  large  Tahiti  oranges,  as  so  far  the  stocks 
raised  from  them  have  given  the  best  satisfaction.  The  practice  has  been, 
as  various  works  advise,  to  cover  the  seed  from  one  to  two  inches  with  soil 
or  sand,  or  both.  I  have  had  the  best  success  here  by  planting  the  seed 
in  June  (about  the  tenth),  barely  covering  the  seeds  with  soil,  and  then 
applying  a  dressing  of  one  half  inch  of  chaparral  leaves.  The  latter  pre- 
vents the  soil  from  baking,  and  keeps  the  seeds  moist,  the  beds  not  drying 
out  so  quickly  as  with  sand.  The  seeds  are  sown  broadcast  in  beds,  and 
are  only  allowed  to  dry  before  planting,  so  that  they  will  not  stick  to  the 
hand  when  sowing,  and  only  the  seed  is  used  that  will  promptly  sink  to 
the  bottom  in  a  water  bath.  Treated  as  above  the  plants  have  been  up  at 
eighteen  days  from  sowing  the  seed. 

For  covers,  for  protection  from  the  sun,  the  thin  lining  cloth,  5  cents  per 
yard,  is  used.  I  do  not  use  the  stationary  cover  so  largely  in  favor  in 
Southern  California,  but  use  a  frame  made  as  shown  in  the  sketch. 

The  pointed  stake,  size  preferable  one  by 
six  by  twenty-two  inches,  having  a  hole  bored 
near  its  top,  is  driven  in  the  center  of  bed 
before  the  seed  is  sown.  A  T  is  made,  hav- 
ing the  top  somewhat  longer  than  width  of 
seed  bed.  The  leg  of  the  T  is,  for  our  hot 
climate,  twenty  inches  long,  and  has  a  hole 
bored  near  the  bottom.  A  bolt  is  passed 
through  the  two  pieces  and  the  cloth  held  to 
top  of  T  by  a  lath  tacked  on.  The  friction 
of  the  two  pieces  of  boards  is  sufficient  to 
keep  the  covers  in  place  at  any  angle  one 
may  desire.  The  great  advantage  of  these 
covers  is  that  they  can  be  turned  so  that  the  plants  can  have  the  benefit 
of  the  sun  at  any  time,  and  on  this  account  made  stronger  and  stm-dier 
trees.  Another  thing  that  helps  their  growth  is  the  daily  sprinkling  that 
the  plants  receive  in  summer.  I  have  seen  plants  that  were  drooping  in 
the  sun  revive  when  a  very  fine  spray  was  showered  over  them.  In  our 
section  the  transplanting  to  nursery  rows  should  be  in  March  or  April,  as 
in  those  months  the  conditions  are  extremely  favorable  for  moving  orange 
trees.  And  this  remark  can  be  applied  to  setting  in  orchard  form  as  well. 
The  nursery  rows,  if  on  hilly  ground,  should  have  a  grade  of  not  less 
than  six  inches  to  the  rod.  The  plants,  from  the  time  they  appear  above 
the  ground,  have  to  be  supplied  with  moisture,  and  when  in  nursery  rows 
or  orchard  must  have  plenty  of  water.  I  have  experimented  with  using 
water,  and  have  found  that  it  is  best  to  intelligently  use  an  abundance  of 
it.  The  growth,  both  top  and  root,  where  I  have  done  as  above,  has  left 
nothing  to  be  desired. 

Budding  is  begun  when  the  trees  are  from  fifteen  months  old  or  upward. 
Probably  the  best  per  cent  of  good  buds  is  obtained  by  working  them  on 
two-year  stocks.  It  is  an  open  question  whether  spring  or  fall  budding  is 
the  best.  I  am  inclined  to  fall  budding,  but  experiments  now  in  progress 
will  soon  give  more  definite  information. 
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LEMON  CULTURE. 

Essay  by  Dr.  O.  H.  Conger,  Pasadena. 

Twelve  years  ago  there  were  but  little,  if  any,  reliable  data  available  upon 
this  coast  relative  to  lemon  culture.  The  orange  was  the  only  citrus  variety 
of  fruit  that  attracted  general  attention  or  was  discussed  with  the  newcomer. 
Finding,  however,  that  climatic  and  soil  conditions  favored  the  lemon  cult- 
ure equally  well  with  that  of  the  orange,  and  being  entirely  ignorant  of 
the  requirements  of  both,  the  writer  regarded  the  joint  experiment  with  as 
little  distrust  as  that  of  the  single  venture;  but  upon  diligent  inquiry  there 
were  no  lemon  trees  to  be  obtained;  yet,  as  good  luck  would  have  it,  a  few 
young,  bearing  trees  were  found  that  had  been  grown  from  cuttings  or  slips, 
and,  taking  advantage  of  this  ocular  demonstration  of  the  possibility  of 
the  future  in  this  culture,  several  thousand  cuttings  were  secured  and  put 
out  in  the  most  thorough  manner  that  the  skill  of  a  novice  could  suggest. 

The  method  adopted  and  the  results  obtained  in  this  initial  trial  will, 
no  doubt,  be  as  interesting  to  those  present,  if  not  the  general  public,  as 
any  effort  of  the  writer  for  the  present  occasion. 

The  cuttings  already  referred  to  were  made  from  the  last  growth  and 
matured  wood  of  young,  bearing  trees,  and  in  size  from  one  quarter  to  one 
half  inch  in  diameter  and  from  twelve  to  fifteen  inches  in  length.  The 
time  of  cutting  them  from  the  tree  was  during  the  most  dormant  stage  of 
sap  flow;  which  is  readily  determined  by  the  tenacity  with  which  the  bark 
adheres  to  the  wood,  or,  in  other  words,  when  the  bark  will  not  peel  or  slip, 
hence  budding  is  always  deferred  until  the  bark  slips.  Cuttings,  there- 
fore, should  never  be  cut  from  the  tree  when  the  sap  is  flowing,  but  when 
obtained,  they  should  be  healed  in  moist  sand  until  Mav  or  June — ^the 
two  best  months,  probably,  for  putting  out,  owing  largely,  doubtless,  to  the 
greater  warmth  oi  the  soil  at  this  season  than  earlier,  a  condition  highly 
favorable  for  early  promotion  of  rapid  growth.  All  citrus  trees  require 
warm,  moist  soils  while  young  as  well  as  in  more  mature  years. 

SETTING 

The  most  favorable  soil  in  which  to  start  the  cutting  is  unquestionably 
a  sandy  loam,  possessing  as  it  does  the  power  to  retain  moisture  as  well  as 
to  supply  plant  food  readily.  Less  fertile  soil,  however,  may  be  made  to 
answer  every  purpose  by  enriching  the  surface,  and  a  more  frequent  use  of 
water.  Dig  a  trench  one  foot  deep  and  the  same  width,  and  with  a  tamp- 
ing tool  made  of  a  two  by  four  scantling,  pound  the  bottom  of  the  trench 
until  it  is  solid  and  firm,  upon  which  place  the  cuttings  solidly  fifteen  inches 
apart,  and  haul  back  the  earth  thrown  out,  four  inches  deep  about  the  cut- 
tings as  they  are  placed  in  position,  and  when  the  setting  is  completed 
tamp  this  four  inches  of  earth  about  them  as  thoroughly  as  though  each 
one  was  a  post.  This  is  to  insure  their  starting,  as  cuttings  of  all  varieties 
of  plants  or  shrubs  fail  to  grow  unless  the  earth  is  firmly  packed  at  its  base 
or  at  some  point  above  not  far  from  it.  Again  haul  in  four  inches  more  of 
earth  and  then  fill  to  the  surface  with  water,  and  four  or  five  days  there- 
after complete  the  filling  of  the  trench  with  earth,  and  then  mulching  with 
fine  material  the  surface,  and  but  one  other  irrigation  will  be  required  for 
the  season  unless  cultivation  is  neglected  and  weeds  are  permitted  to  sap 
the  moisture  in  the  soil. 

By  adopting  the  foregoing  method  a  growth  of  two  to  four  feet  will  be 
obtained  the  first  year,  and  the  second  year  in  June  many  of  the  strongest 
growers  can,  with  advantage,  be  placed  in  the  orchard. 
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TRANSPLANTING. 

A  practice  has  been  followed  by  many  to  cut  away  the  radical  or  tap- 
root of  both  the  lemon  and  orange  tree  when  taking  them  out  of  the  nur- 
sery for  transportation.  While  this  may  facilitate  to  a  certain  extent  the 
handling,  it  is  greatly  at  the  expense  of  the  already  stored  energy  of  the 
plant,  as  well  as  unnecessarily  greatly  abridging  its  capacity  to  recover 
from  the  shock  sustained.  The  experienced  eye  readily  detects  the  area 
occupied  by  the  roots  of  the  young  tree  by  the  size  and  shape  of  its  top, 
and  is  therefore  guided  in  his  efforts  to  preserve  the  roots  from  harm  while 
digging  to  remove  it.  Not  only  should  the  roots  be  saved  harmless  when 
removing  the  young  tree  from  the  nursery  row,  but  also  from  the  sunlight 
and  drying  atmosphere  by  wet  cloths  being  immediately  put  over  them  as 
they  are  taken  out.  The  holes  having  already  been  prepared  for  the  trees, 
further  shaping  may  be  required  to  accommodate  the  size  and  form  of 
root  surface,  especially  the  radical  or  tap-root,  by  pointing  a  piece  of  inch 
gas  pipe,  if  nothing  else  is  already  provided  for  the  purpose,  and  drive  a 
hole  from  the  dug  portion  deep  enough  to  receive  the  full  length  of  this 
tap-root.  By  thus  restoring,  as  far  as  possible,  the  full  capacity  of  the 
root  surface,  the  vital  energy  is  little  (or  less)  taxed  in  renewing  its  full 
functions  under  the  laws  governing  plant  life.  Another  important  con- 
sideration in  this  connection  is  to  carry  nothing  but  fine  clean  soil  down 
about  the  roots  with  a  small  stream  of  water,  instead  of  shoveling  in  indis- 
criminately everything  present  and  treading  with  heavy  boots  the  soil 
about  the  roots.  After  completing  the  work  thus  far,  three  or  four  weeks 
can  elapse  before  again  irrigating,  which  should  be  very  generous,  and 
will  also  suffice  for  the  balance  of  the  season,  supplemented  from  time  to 
time  with  thorough  cultivation.  Indeed,  no  subsequent  irrigation  will  be 
necessary  until  the  tree  has  reached  the  age  of  fruiting. 

SOILS. 

Different  opinions  prevail  respecting  the  most  suitable  soil  for  the  lemon, 
and  the  expression  of  best  soil  is  too  often  localized,  and  many  times,  pos- 
sibly, for  unworthy  purposes.  However,  from  the  fact  of  the  more  deUcate 
and  sensitive  nature  of  the  lemon  than  that  of  the  orange  tree,  suggests  at 
least  somewhat  different  conditions  for  the  lemon  than  experience  teaches 
us  is  acceptable  for  the  orange. 

The  sandy,  gravelly  soils,  with  a  fair  amount  of  humus  as  a  constituent, 
is  probably  nearest  a  typical  soil.  Such  soils  are  controllable,  yielding  or 
withholding  plant  food  at  the  bidding  of  a  skillful  manipulator. 

An  orchard  of  lemon  trees  so  favorably  disposed  needs  only  directing. 
The  day  of  putting  forth  its  bloom,  the  ripening  of  its  fruit,  as  well  as  an- 
ticipating the  needs  of  the  markets,  and  consequently  highly  remunera- 
tive prices,  are  all  forshadowed  under  so  favorable  a  set  of  circumstances. 

Sandy  soils  supply  sufficient  moisture,  by  frequent  cultivation,  to  sustain 
the  life  of  the  lemon  tree  perpetually,  independent  of  artificial  irrigation, 
while  in  a  clayey  or  stiff  soil,  in  the  same  period  of  time,  they  would  suc- 
cumb. Double  the  expense  also  will  be  required  to  reach  results  in  the 
stiff  soils  that  are  requisite  in  the  sandy  soils,  besides  the  objectionable 
feature  also  of  inferior  quality  and  other  economical  values. 

Fertilizing  poor  soils  to  meet  an  apparent  demand  is  a  matter  of  judg- 
ment and  discretion,  but  too  rich  a  soil  for  the  lemon,  especially  of  the 
clayey  class,  leaves  little  discretionary  power  in  the  hands  of  the  manipu- 
lator.   The  overgrown,  coarse,  thick  rind  product  is  ever  present.    Water 
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becomes  the  arbiter  to  decide  the  blossom  period  of  the  lemon  in  sandy 
soils. 

Irrigation  postponed  until  the  months  of  July  or  August  secures  market- 
able lemons  ten  months  hence,  and  limiting  the  curing  process  to  two  and 
three  months  thereafter  brings  them  into  market  when  most  desired  and 
also  at  top  prices.  The  economical  requirements  of  water  in  sandy  soils 
has  a  great  advantage  in  many  ways  also  over  the  clayey  soils,  which  is  of 
marked  interest  in  many  sections. 

CUTTINGS  vs.    SEEDLINGS. 

The  experience  of  fourteen  years  in  the  lemon  industry  has  also  demon- 
strated to  the  writer  the  practicability  of  growing  as  thrifty  fruit-producing 
trees  from  cuttings  as  from  seedlings,  or  by  budding,  and  at  a  considerable 
saving  of  time  and  money.  May  and  June  are  good  months  to  propagate 
the  cuttings,  as  the  soil  is  then  warm,  which  is  an  indispensable  condition 
to  prevent  the  sap  souring  or  the  cutting  molding  at  its  base  where  the 
cicatrix  is  forming  preparatory  to  the  manifestation  of  the  function  of  cell 
growth,  or  the  commencement  of  life  of  the  future  plant. 

As  to  the  variety  of  lemon  to  propagate,  with  all  due  deference  to  other 
varieties,  the  Eureka  stands  as  the  present  favorite.  The  bearing  age  from 
cuttings  commences  at  the  third  and  fourth  years.  The  Eureka  is  also 
nearly  a  thomless  tree,  and  the  lemon  carrying  fewer  seeds  than  most 
other  varieties. 

In  regard  to  shaping  the  form  of  the  tree  by  judicious  and  timely  prun- 
ing, there  can  be  no  very  arbitrary  rule  laid  down,  for  in  sections  frequented 
by  strong  winds  the  shaping  of  the  tree  should  be  almost  entirely  different 
than  in  localities  more  fortunate  in  this  respect.  Exposed  or  liable  to  wind 
storms,  the  limbs  should  be  permitted  to  form  within  two  feet  of  the  ground, 
and  continually  cut  back  so  as  to  encourage  short,  unyielding  arms  to  bear 
the  fruit,  whereas  in  protected  localities,  shoulder  the  limbs  four  or  five 
feet  up  the  bole  and  encourage  low  spreading  tops,  for  the  double  purpose  of 
shading  the  ground  and  facilitating  the  picking  of  the  fruit,  and  in  case  of 
the  necessity  of  spraying,  a  great  additional  advantage  will  also  be  secured 
in  reaching  all  portions  of  the  top  at  much  saving  of  expense  atid  trouble. 
Frequent  pruning  of  the  lemon  tree  is  less  a  necessity  than  that  of  the 
orange,  and  should  be  confined  more  to  the  shaping  than  thinning  out, 
unless  infested  with  the  scale  pest.  The  size  of  the  lemon  is  due  princi- 
pally to  two  causes.  The  overgrown  size  results  from  over  feeding  the  prod- 
uct on  the  tree  in  making  soluble  the  food  by  excessive  use  of  water, 
whether  there  be  a  more  or  less  prolific  crop.  The  undersize,  on  the  con- 
trary, is  either  due  to  starvation  by  neglect,  or  a  diseased  tree,  or  both; 
for  it  is  well  known  that  the  reproductive  powers  of  the  tree  are  largelv 
increased  when  attacked  by  disease,  which  can  be  demonstrated  by  giro- 
ling  the  trunk  or  large  limb  of  a  tree  at  an  immature  age.  Oranges  can 
thus  be  produced  from  a  seedling  tree  at  from  five  to  seven  years  of  age. 

THE  MARKET  LEMON. 

The  processes  are  various  for  preparing  the  lemon  for  market,  but  the 
first  injunction  is  to  handle  them  most  carefully  at  the  time  of  picking,  for 
the  very  important  reason  that  if  the  rind  of  a  lemon  is  abraaed  at  first 
handling,  while  gorged  with  its  acrid  secretions,  the  oxygen  of  the  atmos- 
phere tends  immediately  to  excite  a  depraved  condition  at  the  point  of 
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injury,  the  same  as  would  occur  in  man  or  the  lower  animals,  and  to  this 
carelessness  is  almost  invariably  due  the  decay  of  fruit. 

To  obtain  the  lemon  from  the  tree  entirely  free  from  injury,  is  the  first 
great  requisite  for  future  success  in  curing,  and  when  so  received  at  the 
place  of  carrying  on  the  future'  treatment,  all  subsequent  handling  need 
involve  but  slight  risks  from  the  packing  house  to  the  markets.  The  first, 
and  probably  the  safest  method  adopted  by  the  writer,  was  to  spread  coarse 
litter  from  the  barn-yard  straw  piles  or  leaves  about  in  the  shade  of  each 
tree,  and  pick  and  make  shallow  piles  upon  this  straw  floor,  and  permit 
them  to  remain  undisturbed  from  one  to  two  weeks,  owing  to  the  dry,  hot, 
or  moist  and  cool  condition  of  the  atmosphere,  before  removing  them  to 
the  packing  house;  and  by  this  means  alone  the  loss  was  reduced  to  the 
minimum,  and  also  what  few  were  injured  were  at  once  rejected,  saving 
the  balance  from  inoculation  by  the  decay  already  set  in. 

WHEN  TO  PICK 

\ 
The  best  qualities  of  the  lemon  will  be  preserved  by  picking  as  they 
commence  to  color.  At  this  stage  of  development  they  have  received  all 
that  the  tree  can  impart,  and  not  before.  Others,  however,  advocate  pick- 
ing when  they  attain  a  certain  size,  measuring  by  arbitrary  standards, 
regardless  of  degree  of  development.  But,  as  before  stated,  size  should  be 
controlled  by  sou  and  treatment.  The  fine  delicate  fiavor  of  the  juice  of  a 
lemon  that  matures  on  the  tree,  and  is  properly  cured  by  process  thereafter, 
is  readily  distinguished  from  the  marketable  immature  sample,  besides 
yielding  a  larger  amount  of  juice  and  citric  acid.  As  to  the  demand  of 
commerce,  in  regard  to  size  for  fancy  prices,  a  lemon  weighing  from  three 
to  five  ounces,  two  to  three  months  after  picking,  and  measuring  from  two 
and  one  half  to  three  inches  from  blossom  to  stem  end,  with  a  nearly  uni- 
form diameter  crosswise  from  two  to  two  and  one  half  inches,  will"  fully 
meet  all  of  the  desired  requirements. 

CURING. 

The  varying  processes  followed  by  those  engaged  in  this  industry  differ 
more  in  detail  than  principle.  To  the  experienced,  or  the  person  of  keen 
judgment,  but  little  can  be  suggested,  as  each  locality  has  conditions  of 
temperature,  moisture,  etc.,  peculiar  to  itself  in  many  respects,  which  pos- 
sibly militate  for  or  against  a  practice  acceptable  in  another  section.  A 
good  method,  to  say  the  least, is  to  first  leave  them  under  the  tree,  as  above 
stated,  to  wilt  and  toughen,  so  as  not  to  readily  receive  injury  by  rough 
handling,  which  they  are  liable  to  with  the  available  and  usual  help 
employed.  Removea  to  the  place  of  storing  during  the  curing  period, 
they  can  be  placed  upon  trays  so  made  that  in  single  layers  they  can  be 
piled  one  above  the  other  without  risk  of  injury  by  pressure.  Thus  dis- 
posed and  placed  in  rooms  as  much  protected  from  light  as  possible,  cool 
and  well  ventilated,  they  can  be  carried  in  this  condition  with  but  a 
trifling  loss  for  months  if  desired,  that  the  best  market  may  thereby  be 
secured.  And  no  more  desirable  lemons  can  be  put  upon  the  market  from 
any  portion  of  the  known  world  than  can  thus  be  produced  upon  thou- 
sands of  acres  throughout  Southern  California.  And  when  we  fully  begin 
to  realize  the  unnecessary  drain  upon  our  country  of  from  five  to  ten  mil- 
lions annually  for  lemons  alone,  and  our  virgin  soil  capable  of  yielding 
this  enormous  revenue  still  unoccupied,  it  should  arouse  the  people  of  this 
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unrivaled  section  of  the  State  to  immediate,  thorough,  and  persistent 
endeavor  to  grasp  this  vast  income  in  the  near  future.  It  is  not  only 
within  the  reach  of  thousands  to  participate  in  this  protective  wealth, 
under  the  rich  endowment  nature  has  bestowed  in  soil  arid  climate,  but 
also  a  rich  legacy  for  posterity  in  perpetuity. 

Mr.  Holt:  If  you  let  the  idea*  go  out  that  the  rule  that  seedling  lemons 
and  lemon  trees  from  cuttings  are  a  success  in  California,  a  great  many 
people  are  going  to  get  left.  I  have  not  the  least  idea  but  what  our  friend 
has  the  best  lemon  orchard  on  the  Pacific  Coast;  we  will  concede  that  for 
the  sake  of  the  argument,  and  yet  we  know  as  a  fact  that  as  a  rule  the 
seedling  lemon  is  a  failure  in  California,  and  that  the  old  seedling  lemon 
orchards  of  this  State  have  divers  diseases,  and  that  as  a  rule  the  seedling 
lemon  is  not  a  healthy  tree.  I  mean  to  take  the  State  at  large.  We  know 
another  thing,  and  that  is  that  the  average  seedling  lemon  in  this  State  is 
not  a  good  lemon.  There  are  exceptions  to  that  rule;  there  are  men  here 
present  who  will  very  well  remember  the  original  tree  from  which  the 
Eureka  lemon  was  propagated;  that  was  a  seedling  tree,  and  a  large  num- 
ber of  lemon  seeds  were  planted,  and  trees  grown,  and  only  one  tree  that 
reached  up  above  all  the  other  trees  and  made  a  magnificent  fruit. 

Mr.  Cooper:  I  wish  to  state  that  in  all  French  literature  on  the  ques- 
tion of  growing  from  cuttings  it  is  stated  that  it  has  been  discarded  for 
many  years.  That  is  the  most  curious  fact,  that  in  all  the  French  litera- 
ture, which  is  very  elaborate  and  very  extensive  on  the  subject  of  growing 
citrus  fruit,  that  the  method  of  growing  trees  from  cuttings  has  been  dis- 
carded for  many  years. 


SCALE  OF  POINTS  FOR  JUDGMENT  OF  CITRUS  FRUITS. 
Essay  by  J.  E.  Cutteb,  Riverside 

To  the  honorable  ih^  State  Board  of  Horticulture: 

Gentlemen:  In  response  to  your  courteous  request  for  a  "  paper,"  subject 
at  will,  I  find  nolens  volena  the  above  topic  thrust  upon  me.  A  letter  just 
received  from  Hon.  P.  J.  Beckmans,  President  of  the  American  Pomologi- 
cal  Society,  tenders  to  the  writer  an  appointment  as  member  of  a  commit^ 
tee  whose  duties  are  defined  in  the  above  caption,  and  whose  report  is  to 
be  made  at  the  next  meeting  of  that  Society  in  1891.  The  other  members 
are  Mr.  Austin  W.  Round  tree,  of  New  Orleans,  Chairman,  and  Mr.  A.  H. 
Manville,  of  Denver,  Putnam  County,  Florida. 

The  consideration  of  your  meeting  is  therefore  most  fitly  invited  to  the 
subject.    I  regret  exceedingly  my  inability  to  be  present  with  you. 

The  Florida  pomologists  have  considered  this  matter  before  us,  and 
already  have  in  use  a  "scale,"  which,  in  its  various  modifications,  has 
occasioned  in  that  State  no  little  discussion.  It  will  be  pressed  upon  our 
committee  for  adoption,  and  should  therefore  be  "investigated"  very 
thoroughly  by  us  of  California.  The  more  complete  your  analysis  of  it 
the  better  we  shall  be  prepared  to  act,  and  the  more  safely  we  can  compete 
at  future  trials.  I  here  give  their  scale  as  used  at  the  last  meeting  of  the 
American  Society  at  Ocala,  Florida: 
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Physical  Characteristics.  Juice  Characteristics. 

Size 10    Juiciness 10 

Appearance 10    Sweetness 10 

Thickness  of  peel .. , 10    Sub  acidity 10 

Absence  of  palp 10    Vinous  flavor 10 

Absence  of  seea 10    Absence  of  free  acid 10 

50  50 

Total  number  points  in  perfect  orange 100 

It  would  seem  that  "  vinous  flavor  "  might  better  be  termed  bouquet. 

Mr.  H.  E.  Van  Deman,  Pomologist  Department  of  Agriculture,  U.  S.  A., 
challenges  this  ^*  horizontal  scale,"  and  suggests  the  following  substitute. 
See  "  Florida  Dispatch,"  of  April  4,  1889,  in  which  he  has  a  paper  of  con- 
siderable length,  and  in  which  also  Hon.  C.  F.  A.  Bielby,  of  that  State, 
replies  to  Professor  Van  Deman: 

New  or  Suggested  Scale. 

(1)  Thickness  of  pfeel,  1  to  10.  f     Standard  2i  to  S  inches,  with  one  point  off  for  every 
(He  evidently  meant  size.)    (  ^inch  less  than  2J  inches.    Nothing  credited  for  over  size. 

(2)  General  appearance,  1  to  f      Freedom    from    all   blemishes— as    rust,  scale,   decay, 

20.  I  bruises,  and  lack  of  properly  cut  stem. 

(3)  Weielit  ltol6  <     Should  sink  in  water.    Joints  deducted  according  to 

(4)  Thickness  of  peel,  1  to  10.|  addftron^"!^^^^^         *^*''^' ""'  ^^'^*    '^'^''  ^°'"**  ''^^'''"  "^^ 

(5)  Absence  of  "rag,"  1  to  10. |  tende?^^^^^  ^^^^^  diameter  of  core;  segments  thin  and 

(6)  Absence  of  seed,  1  to  10.  I     Standard,  seedless. 

(7)  Flavor,  1  to  25.  |     Judged  by  satisfactory  taste. 

Professor  Van  Deman  contends  against  making  one  sixteenth  inch  the 
standard  of  "  thickness  of  peel,"  according  to  the  Florida  practice.  Right 
here  I  remark  that  no  orange  is  perfect  without  faultless  shipping  proper- 
ties. Without  that  all  else  is  useless  in  this  industry.  The  superb  snip- 
ping qualities  of  the  California  fruit  are  due  to  a  thicker  peel  than  one 
sixteenth  inch.  My  own  view  of  this  most  important  matter  is  that  the 
standard  of  this  point  should  be  three  thirty-seconds  to  Ihree  sixteenths. 
Who  finds  fault  with  an  orange  of  this  (suggested)  maximum  ? 

The  writer  invites  communications  from  our  horticulturists  on  this 
subject. 


PALMS  FOR  ORNAMENTAL  AND  INDUSTRIAL  PURPOSES. 
Essay  by  Professor  Henry  Chapman  Ford,  Santa  Barbara. 

In  the  tropical  and  sub-tropical  regions  of  the  earth  no  representatives 
of  plant  life,  wild  or  cultivated,  are  more  grandly  graceful  and  beautiful 
than  the  palms.  With  structure  intermediate  between  herbaceous  plants 
and  trees,  they  vie  with  the  latter  in  loftiness  of  height,  grateful  shade, 
elegance  of  form,  and  symmetry  of  proportions.  With  never-ceasing  devel- 
opment, they  lift  their  elegant  crowns  often  above  the  jungles  and  forests 
in  distinctive  grandeur,  perennially  producing  flower  and  fruit.  Linnaeus 
denominated  them  the  Princes  of  the  vegetable  kingdom.  Add  to  their 
beauty  of  form  the  wide  range  of  their  economic  uses,  and  we  can  readily 
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g've  them  a  preeminent  position  in  the  whole  world  of  plants.  The  fruit, 
liage,  and  wood,  the  fibrous  tissue,  and  starchy  pith,  and  fermentable  or 
medicinal  sap,  are  utilized  in  a  thousand  ways,  which  have  proved  suf- 
ficient to  supply  all  the  wants  of  a  primitive  people. 

Various  species  yield  highly  valuable  products  for  domestic  consump- 
tion and  foreign  export.  The  fresh  and  dried  fruit  of  the  date  palm 
{Phcenix  dactyli/era) ;  the  nut  of  the  cocoanut  palm  {Cocos  nucifera), 
yielding  food  and  oil,  while  the  trunk  furnishes  a  timber  commercially 
known  as  porcupine  wood,  used  in  Europe  for  furniture,  etc.;  the  leaves 
are  plaited  into  fans  and  baskets;  the  shell  of  the  nut  is  utilized  for  drink- 
ing cups,  and  its  trunk  serves  as  fiber  for  cordage  and  brushes.  Sugar  is 
also  obtained  from  this  palm,  as  well  as  from  a  half  dozen  other  varieties. 

An  abundance  of  starch  is  obtained  from  the  sago  palm  {Sagibs  rum- 
phii)  and  some  other  members  of  the  family.  The  fruits  of  the  oil  palm 
{Elasis  guineerms)  yield  the  commercial  *'palm  oil." 

A  resin  called  "  dragon's  blood  "  is  procured  from  Calumus  draco.  Vege- 
table wax  is  obtained  in  abundance  for  export  from  the  South  American 
palms,  Ceroxylon  andicola  and  Copemica  cerifera,  and  the  nut  of  the  ivory 
palm  (Phytelepaa  mucrocarpa)  is  used  extensively  as  a  substitute  for  ivory. 

Of  the  family  over  fifteen  hundred  species,  distributed  in  one  hundred 
and  thirty-two  genera,  are  scientifically  described.  The  larger  number 
are  confined  to  the  tropics,  yet  many  are  indigenous  in  the  warmer  portion 
of  the  temperate  zones;  44  degrees  north  latitude  and  38  degrees  south, 
seem  to  be  the  limits  of  their  successful  growth.  Some  species,  however, 
are  found  in  New  Zealand  at  44  degrees  south. 

Great  heat  and  moisture  are  requisite  to  their  highest  development,  yet 
members  of  the  family  are  found  where  neither  are  in  excess.  Four  species 
are  indigenous  on  the  Atlantic  Coast  of  the  United  States,  some  as  far 
north  as  33  degrees,  and  a  single  native  species  attains  a  like  latitude  on 
the  Pacific  Coast.  The  United  States  genera  all  belong  to  the  group  Cory- 
phina  or  Sabalinse,  distinguished  by  their  fan-shaped  leaves  and  perfect 
flowers. 

But  little  can  be  said  in  the  limits  of  this  article  of  the  botanical  char- 
acteristics of  the  family.  They  are  perennial,  woody,  monocotyledonous 
plants,  the  stems  of  most  species  attaining  a  considerable  height,  while 
some  of  the  dwarf  palms  are  nearly  stemless.  The  trunk  as  it  rises  is  gen- 
erally uniform  in  thickness,  unbranched  and  terminating  in  a  crown  of 
pinnate  or  palmate  leaves. 

Some  genera  {Calamus  and  Desnumcua)  are  weak  stemmed,  using  other 
trees  for  support,  and  are  climbing  in  their  habit.  The  stems  of  these 
often  attain  a  length  of  five  hundred  and  six  hundred  feet,  being,  perhaps, 
the  longest  plant  growths  in  the  world.  The  flowers  are  born^  on  simple 
or  branching  spikes,  protected  by  a  spathe.  The  flowers  of  most  species 
are  monoecius,  or  male  and  female  borne  on  the  same  stem,  while  others 
are  dioecious,  or  having  the  staminate  and  pistilate  blooms  on  separate 
individuals.  The  fruit  is  a  drupe  or  berry  inclosine  a  horny  albuminous 
seed,  with  a  small  embryo.  The  petioles  of  the  leaf  in  many  species  are 
set  with  horny  spines,  linear,  or  hooked,  and  the  stems  of  others  bristle 
with  formidable  thorns  of  needle  sharpness. 

The  fruit  of  the  palm  is  very  slow  in  coming  to  perfection.    Eight  months 

in  many  species,  three  years  for  that  of  Sagus  rumphii,  and  ten  years 

^  bring  the  stony  nut  of  Lodoicea  ahellarum  to  maturity.    The  latter,  known 

as  the  double  cocoanut  or  maldivian  nut,  is  three  leet  long,  the  same  in 

circumference,  and  weighs  over  fifty  pounds. 
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The  structure  of  the  palm  trunk  renders  it  strong  and  flexible,  with 
ability  to  resist  violent  storms,  where  the  more  brittle  exogenous  trees 
would  succumb.  This  fact  should  have  weight  in  the  selection  of  distinc- 
tive plant  growths  for  the  more  exposed  situations  of  our  region.  Some 
palms  produce  from  the  base  of  the  trunk  adventitious  roots,  similar  to 
those  of  a  stalk  of  corn,  which  grow  downward  and  enter  the  soil,  serving 
further  to  strengthen  the  tree. 

In  pointing  out  the  species  that,  from  their  habitat  and  hardiness,  would 
seem  to  find  within  the  limits  of  California  congenial  conditions,  I  shall 
first  refer  to  those  indigenous  to  our  State  or  its  near  valleys,  then  to  such 
as  have  already  been  satisfactorily  tested,  and  the  untried  species  that 
should  obtain  an  introduction  and  trial. 

Washington  palm,  Washingtonia  filifera,  formerly  known  as  BraheaJUa- 
mentosa  and  Pritckardiajilamentosa. 

This  noble  California  fen  palm  is  indigenous  in  several  sheltered  cafions 
of  San  Bernardino  and  San  Diego  Counties,  at  the  eastern  foot  of  the 
rocky  slopes  of  the  Sierras.  At  the  head  of  Palm  Valley  is  a  grove,  num- 
bering five  or  six  hundred  trees,  several  individuals  of  which  are  over  three 
feet  in  diameter,  and  from  fifty  to  eighty  feet  in  height.  This  species  has 
a  magnificent  crown  of  flabelliform  leaves,  the  petioles  of  which  are  armed 
with  horny  hooked  marginal  spines,  and  to  the  divisions  of  the  leaf  are 
attached  plentiful  long  thread-like  filaments,  which  give  its  specific  name. 
The  fruit  is  an  ovate,  black  drupe,  with  a  thin  sweet  pulp,  containing  an 
oblong  ovate  horny  seed.  The  Cahuilla  Indians  who  occupy  the  reserva- 
tion in  Palm  Valley  have  long  made  use  of  this  fruit  for  fooa,  and,  accord- 
ing to  Dr.  Stephen  Bowers,  they  also  soak  the  fruit  in  water  until 
fermentation  takes  place,  making  an  intoxicating  drink.  From  this  and 
other  groves  east  ot  the  San  Jacinto  Mountains  California  nurserymen 
have  obtained  the  seeds  from  which  have  been  produced  the  fine  speci- 
mens of  this  palm  that  are  scattered  here  and  there  over  the  State.  From 
this  source  tne  Franciscan  fathers  also  procured  the  noble  specimens  of 
this  palm  that  now  stand  in  the  old  mission  garden  of  San  Fernando, 
planted  by  their  hands  nearly  ninety  years  ago.  The  most  lofty  of  the 
three  that  stand  as  sentinels  over  the  fast  crumbling  mission  is  about  fifty 
feet  in  height,  with  a  circumference  one  foot  above  the  ground  of  eight  feet 
and  five  inches.  Its  trunk  rises  with  little  diminution  of  diameter  to  the 
crown,  while  the  leaves  in  their  annual  decay  seem  to  have  been  decidu- 
ous, leaving  a  bare  brown  stem,  the  lower  portion  of  which  has  longitudi- 
nal sutures  not  unlike  some  exogenous  trees. 

Another  of  the  group  has  a  circumference  of  nine  feet  and  five  inches, 
but  its  altitude  is  less  than  the  one  just  described,  being  about  forty  feet. 
On  the  trunks  of  this  and  its  lesser  companion  the  dead  leaves  have  from 
year  to  year  remained  persistent,  clinging  to  the  stem  until  a  close  thatch 
has  been  formed,  the  warm  grays  of  which  form  a  pleasing  contrast  with 
the  brown  trunk  below  and  the  green  crown  above.  Each  of  these  palms 
seem  to  have  borne  flowers,  the  barren  stalks  of  which  appear  quite  beyond 
the  leaves  in  length.  It  is  doubted  that  any  specimen  in  California  out- 
side of  the  native  groves  have  yet  perfected  fruit  with  germinating  power. 
The  San  Fernando  palms  have  probably  not  been  irrigated  since  the  early 
part  of  the  century.  Had  more  abundant  irrigation  been  applied,  their 
dimensions  would  no  doubt  have  been  increased;  but  in  their  present 
estate  they  are  a  strikingly  noble  feature  in  the  landscape  from  all  points  "^ 
of  view;  especially  so  with  the  quaint  old  mission,  with  its  tiled  roof,  long 
corridor  of  Moorish  arches,  and  the  Sierra  Madre  for  a  background,  show- 
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ing  in  an  emphatic  manner  the  possibilities  of  scenic  effects  when  this 
grand  palm  finds  a  position  in  all  our  valleys. 

In  its  native  habitat  it  grows  often  among  the  rocks,  but  it  thrives  in 
almost  every  soil  and  situation  where  the  altitude  is  not  too  great.  The 
growth  can  be  forced  by  plentiful  irrigation,  but  when  well  established  little 
water  is  required. 

One  of  our  most  beautiful  birds,  Bullock's  oriole,  makes  use  of  the  long 
thread-like  filaments  that  are  attached  to  each  division  of  the  leaves  in  the 
construction  of  its  nest,  dextrously  drawing  the  strong  strands  through  the 
leaf  and  suspending  the  structure  from  the  under  side.  As  many  as  a 
dozen  have  been  noticed  on  a  single  palm.  By  bleaching  the  newly  formed 
leaves  and  stripping  them  to  a  proper  width,  an  excellent  material  is 
obtained  for  the  construction  of  many  useful  articles,  such  as  ladies  and 
gentlemen's  hats,  baskets,  etc.  Mrs.  Joseph  Saxton,  of  Goleta,  recently 
exhibited  various  beautiful  specimens  of  her  handiwork,  in  which  this 
material  was  used,  pointing  forcibly  to  a  promising  industry,  should  thesQ 
palms  be  extensively  grown.  I  have  dwelt  upon  this  species  for  its  hardi- 
ness, availability,  cheapness,  exceedingly  rapid  growth,  beauty,  and  possible 
utility.  Certainly  no  member  of  the  family  can  add  greater  charms  to  the 
landscape  when  gathered  in  groups  or  used  along  our  avenues.  The  per- 
sistent leaf  stalks  that  mar  the  appearance  of  the  trunk  may  be  removed 
without  apparent  injury  to  the  vitality  of  the  tree. 

The  Guadaloupe  Island  palm,  Erythea  edulis,  formerly  Brahea  edulia,  is 
a  beautiful  fan-palm,  native  of  the  sheltered  valleys  of  Guadaloupe  Island, 
and  has  been  somewhat  sparingly  introduced.  It  has  a  slender  trunk, 
.Bometimes  thirty  feet  high  and  fifteen  inches  in  diameter,  with  its  naked 
bark,  thick,  corky,  and  deeply  cleft.  The  flowers  are  borne  in  clusters,  one 
to  four  on  each  tree,  in  a  much  divided  panicle  four  feet  in  length,  blos- 
43oming  late  in  March.  The  fruit  is  somewhat  over  an  inch  in  diameter, 
and  has  a  thick,  sweet,  and  edible  pulp.  The  clusters  of  fruit  sometimes 
weigh  fifty  pounds.  The  leaves  are  fan-shaped,  blade  three  feet  in  length, 
with  foot  stalks  without  spines.  While  young  this  species  is  less  rapid  in 
its  growth  than  the  Washington  palm,  but  when  fully  established  and  irri- 
gated properly  its  increase  is  satisfactory.  The  fruit  has  matured  at  Santa 
Barbara,  from  which  plants  have  been  propagated  by  the  nurserymen. 

Another  species  of  this  genus,  Erythea  armata,  is  found  in  the  Big  Cafion 
of  the  Tantillas  Mountains,  Ix)wer  California.  The  mature  specimens  are 
taller  and  more  graceful  than  the  last,  rising  to  the  height  of  forty  feet. 
The  leaves  are  quite  smooth,  the  stalks  being  bordered  with  homy  hooks. 
The  fruit  is  smaller  than  the  last  described.  The  unexpanded  leaves  could 
no  doubt  be  used  in  plaiting  for  hats. 

The  date,  Phoenix  dactylifera,  is  without  doubt,  next  to  the  cocoanut 
palm,  the  most  useful  member  of  the  palm  family.  Its  native  country  is 
not  known.  Throughout  northern  Africa  and  southeastern  Asia  it  has 
been  a  much  valued  production  since  the  earliest  written  records.  It  is 
the  principal  source  of  wealth  in  Arabia,  its  fruit  forming  a  staple  food 
supply,  and  in  upper  Egypt  many  families  subsist  almost  entirely  on  dates. 
Although  not  so  striking  and  full  of  majesty  as  some  of  the  family,  yet  it 
is  a  beautiful  species.  At  its  best  estate  it  sends  up  a  noble  column  to  a 
height  of  sixty  to  eighty  feet,  with  a  nearly  uniform  diameter  of  fifteen  to 
twenty  inches.  The  trunk  is  strongly  marked  by  scars  of  shed  leaves.  At 
the  summit  is  formed  a  magnificent  crown  of  graceful  pinnate  leaves,  each 
being  from  ten  to  thirteen  feet  in  length.  The  leaf  stalks  at  the  base  are 
surrounded  by  a  membraneous  sheath.  The  leaflets  are  disposed  along 
the  mid-stem  alternately,  the  lower  ones  being  terminated  in  a  sharp  spine. 
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When  the  leaves  are  forming  they  are  twisted  and  doubled  with  a  matted 
mass  of  loose  fibers,  which  give  way  as  the  leaf  expands.  The  flowers 
spring  from  the  axils  of  the  leaves  in  large  bunches  or  spikes,  first  beinff 
inclosed  in  a  spathe,  which  opens  to  let  them  expand,  then  shrivels  and 
withers.  It  is  a  unisexual  species,  having  male  flowers  on  one  tree  and 
female  or  fruiting  ones  on  another.  The  staminate  blossoms  are  much  larger 
than  the  pistillate,  the  latter  having  in  place  of  stamens  the  rudimentary 
dates  about  the  size  of  small  peas.  Several  bunches  of  flowers  are  formea 
in  a  season,  each  often  producing  as  many  as  two  hundred  dates. 

The  dioecious  character  of  this  species  makes  it  necessary  to  resort  to 
artificial  fertilization,  unless  the  trees  are  in  close  proximity.  Although 
of  the  same  species,  wild  dates  are  said  to  impregnate  themselves,  while 
cultivated  ones  will  not  bear  without  assistance.  Fructification  is  accom- 
plished by  suspending  the  staminate  flowers  over  the  fruiting  blooms,  when 
the  pollen  readily  performs  its  natural  oflBce.  Another  method  used  by 
the  Arabs  is  to  cut  the  unopened  spathes  of  the  male  tree,  divide  them  into 
small  sections,  climb  the  female  tree  and  insert  one  of  these  bits  into  each 
spathe.  The  ancients  understood  the  importance  of  artificial  fecundation^ 
Theophrastus  and  Pliny  speaking  of  the  practice. 

Fertilization  is  sometimes  brought  about  by  the  winds  wafting  the  pollen 
to  the  female  trees  from  a  considerable  distance.  A  female  date  tree  near 
Otranto,  Italy,  had  never  borne  fruit  until  a  favorable  wind  wafted  the  pollen 
of  a  male  that  was  forty-five  miles  distant.  Another  ancient  maiden  palm 
upon  the  island  of  Cyprus  is  said  to  have  been  barren  many  centuries, 
until  one  year  the  inhabitants  were  surprised  to  see  it  laden  with  fruit, 
having  doubtless  received  the  needed  quickening  upon  the  breeze  borne 
from  some  unknown  source.  Hasselquist,  in  his  observations  in  Egypt» 
speaks  of  the  Arabs  taking  the  precaution  to  preserve  some  of  the  unopened 
spathes  of  the  male  flowers  from  one  year  to  another,  the  inclosed  pollen 
being  used  in  case  the  fertilizing  property  had  suflered  any  damage.  The 
fruit  of  the  date  is  generally  an  oblong  drupe,  yet  there  is  great  variation 
in  form,  size,  and  color.  The  dates  are  borne  in  much  divided  clusters,  each 
bunch  having  the  fruit  distributed  alternately  along  it.  A  mature  date 
tree  will  produce  annually  eight  or  ten  bunches  of  dates,  each  weighing 
from  eighteen  to  twenty-five  pounds.  There  are  as  many  recognized  varie- 
ties of  the  fruit  as  of  apples  in  the  temperate  regions.  The  seed  is  elon- 
gate-oblong in  shape,  with  a  deep  indentation  along  the  back.  The 
kernels  are  exceedingly  hard  and  horny,  yet  the  Egyptians  break  them 
and  grind  them  in  their  hand  mills,  using  the  meal  as  food  for  their  camels. 
It  is  also  used  in  making  a  drink,  like  cofiee,  which  is  said  to  be  excellent 

Four  or  five  months  after  the  fertilization  is  performed  the  young  dates 
begin  to  swell,  and  after  attaining  their  full  size  they  are  tied  to  the  leaf 
stems  to  prevent  them  from  being  bruised  or  beaten  by  winds.  It  requires 
about  a  year  for  the  fruit  to  ripen.  If  designed  for  preserving  they  are 
gathered  a  little  before  ripening;  but  if  intenoed  to  be  eaten  fresh  they  are 
allowed  to  ripen  to  perfection,  and  in  that  state  are  agreeable  and  refresh- 
ing. Ripe  dates  cannot  be  kept  long,  nor  will  they  bear  transportation  any 
great  distance  without  fermentation  and  souring,  therefore,  those  that  are 
designed  for  export  to  a  distant  market,  or  for  storing  and  use  at  home,  are 
dried  upon  mats  in  the  sun.  A  date  paste  is  prepared  by  pressing  the  fully 
ripened  fruit  into  large  baskets,  and  this  proauct  is  the  principal  source  of 
food  in  some  parts  at  the  season  when  no  ripe  dates  can  be  procured.  In 
the  oases  of  the  desert  and  many  other  North  African  localities  dates  are 
pounded  and  made  into  cakes  for  future  use  as  food  for  man  and  beast. 
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The  exported  dates  contain  about  half  their  weight  of  sugar,  6  per  cent 
of  albumen,  and  12  per  cent  of  gummy  matter.  Date  sugar  is  a  valuable 
commercial  production  of  the  East  Indies,  obtained  from  the  sap  of  Elate 
sylvestris,  a  palm  so  closely  allied  to  the  date  that  it  is  conjectured  to  be 
the  parent  of  all  cultivated  varieties.  The  juice  is  boiled  down  for  sugar, 
but  is  also  drank  fresh,  or  after  fermentation  and  distillation,  as  arrack,  an 
intoxicating  liquor.  Dates  added  to  water  afford  by  distillation  a  mild 
drink,  and  palm  wine  is  made  from  the  juice  of  the  tree,  the  use  of  both 
being  considered  in  Mahomedan  regions  as  breaking  no  commands  of  the 
Koran.  The  sap  is  obtained  only  at  the  expense  of  the  life  of  the  tree.  At 
a  period  of  its  most  active  yearly  growth  the  crown  of  the  tree  is  cut  off 
and  a  cavity  scooped  in  the  top  of  the  trunk,  which  is  filled  with  the  rising 
sap  at  the  rate  of  a  gallon  per  day  for  two  weeks,  diminishing  from  that 
time  to  the  end  of  two  months,  the  trunk  at  that  time  becoming  quite  dry, 
and  fit  only  for  firewood.  The  unexpanded  leaves  in  this,  as  well  as  other 
species,  are  used  as  cabbage,  but  this  also  destroys  the  tree.  The  central 
portion  of  the  date  cabbage  has  the  taste  of  a  fresh  chestnut.  The  fiber  of 
the  date  is  used  for  ropes,  baskets,  mats,  and  many  other  domestic  articles, 
as  are  also  the  stalks  that  bear  the  fruit.  Even  the  leaves  of  this  palm 
enter  into  the  construction  of  coarse  ropes,  baskets,  panniers,  and  mats, 
the  length  and  narrowness  of  the  leaflets,  and  their  toughness,  being  well 
fitted  for  the  purpose.  In  Spain,  and  some  parts  of  Italy,  palm  branches 
have  a  commercial  value,  being  used  in  religious  processions,  and  for  dec- 
oration, by  both  Christians  and  Jews.  In  the  province  of  Valencia  and  in 
the  vicinity  of  Genoa  there  are  fine  forests  of  palms,  from  which  other  por- 
tions of  Europe  are  supplied  with  palm  branches.  The  town  of  Elche,  in 
Spain,  is  surrounded  by  a  planted  forest  of  about  eighty  thousand  date 
palms,  and  the  sale  of  the  leaves,  outside  of  the  value  of  the  fruit,  brings 
a  considerable  income  to  the  place. 

The  cultivation  of  the  date  is  a  matter  of  the  highest  importance  in  the 
countries  of  the  East.  The  seed  germinates  readily,  but  there  is  no  more 
certainty  of  its  coming  true  to  the  parent  than  in  the  seed  of  apples.  For 
that  reason  it  is  best  multiplied  by  the  suckers  or  offshoots  that  are  plenti- 
ful at  the  base  of  the  trunk.  The  tree  thrives  best  in  a  moderately  warm 
and  dry  atmosphere,  with  its  roots  in  moist  soil.  It  is  a  slow  growing  tree 
even  where  the  soil  and  climate  are  most  favorable,  the  old  trees  adding 
to  their  height  scarcely  more  than  a  foot  in  five  years.  If  the  growth  was 
uniform,  it  would  take  three  hundred  years  to  attain  the  height  of  sixty 
feet.  Irrigation  is  necessary  in  the  East,  and  it  would  also  be  requisite  in 
California.  A  slightly  saline  soil  is  best  adapted  to  its  growth,  and  when 
not  present  naturally,  according  to  Pliny,  it  was  customary  to  scatter  salt 
a  little  distance  from  the  roots  of  the  tree.  If  planted  from  the  sucker,  the 
first  fruit  is  borne  in  four  years,  becomes  plentiful  in  seven  or  eight,  and 
continues  prolific  for  sixty  or  seventy. 

Five  bunches  of  fruit  were  produced  on  a  date  palm  grown  near  Phoenix, 
Arizona,  that  was  only  seven  years  from  the  seed,  and  trees  have  borne  in 
Florida  when  five  years  old.  On  the  estate  of  the  late  Col.  W.  W.  Hol- 
lister,  near  Santa  Barbara,  several  trees  have  perfected  their  fruit  annually 
for  the  past  five  years,  and  fine  bunches  of  dates  from  this  plantation  have 
been  exhibited  at  the  late  Exposition  at  New  Orleans,  at  the  State  Fair  at 
Sacramento,  and  at  the  local  exhibitions  of  the  Santa  Barbara  Horticult- 
ural Society.  These  palms  are  now  about  seventeen  years  old.  They  have 
been  carefully  cultivated  and  irrigated  several  times  during  the  drier  por- 
tions of  the  year.  The  suckers  that  sprang  from  the  base  of  this  palm  in 
its  earlier  years  were  annually  removed.    Date  palms  have  fruited  in  sev- 
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eral  other  localities  in  our  State.  That  the  raising  of  dates  for  market 
will  ever  be  a  profitable  industry  in  California  is  a  problem  for  future  hor- 
ticulturists to  solve,  but  the  results  already  obtained  certainly  warrant 
further  experimentation. 

There  are  a  multitude  of  valleys  in  Southern  California  and  Arizona 
that  furnish  the  proper  conditions  for  its  successful  growth.  The  Franciscan 
friars  introduced  it  with  other  Mexican  productions  at  the  establishment 
of  the  mission  gardens,  fine  specimens  being  still  to  be  seen  at  San  Diego, 
San  Luis  Rey,  San  Gabriel,  San  Fernando,  and  at  San  Buenaventura. 
Some  of  these  palms  annually  produce  flowers,  yet  there  is  no  evidence 
that  the  fruit  has  ever  been  perfected.  This  is  probably  owing  to  the  fact 
that  artificial  fertilization  has  never  been  attempted. 

In  answer  to  a  letter  written  by  O.  F.  Thornton,  of  Arizona,  in  1887, 
seeking  information  in  regard  to  the  date,  the  following  was  received  from 
the  acting  Commissioner  of  Agriculture: 

United  Statks  Depabtmbnt  of  Aobicultube,  GoHafissiONBB's  OrFiCE, ) 

Washington,  D.  C,  July  22, 18S7.  j 

O,  P.  Thokhton,  Esq.: 

Dear  Sir:  I  have  to  acknowledge  vour  communication  of  June  twenty-second,  with  its 
printed  inclosure  relative  to  date  palms. 

Referring  the  matter  to  our  horticulturist,  he  reports  that  some  twelve  years  ago  the 
department,  at  considerable  trouble  and  expense,  procured  about  two  dozen  large  rooted 
suckers  from  first  quality  bearing  dates,  but  they  reached  here  in  bad  condition. 

It  may  be  true  that  the  date  furnishes  food  for  millions  of  people  in  the  Orient,  but  it  is 
a  matter  of  plainest  fact  that  the  people  of  the  United  States  are  not  particularly  depend- 
ent upon  it  as  a  food. 

Our  civilization  demands  a  superior  class  of  foods,  and  the  date  can  never,  in  this  coun- 
try, become  of  any  importance  as  a  food  plant,  so  that  it  does  not  seem  of  sufficient 
moment  to  warrant  the  Government's  expenditure  of  money  to  make  efforts  to  introduce 
the  date  as  a  valuable  food  plant. 

In  raising  plants  of  the  date  from  seeds  of  best  varieties,  the  chances  for  good  bearing 
kinds  are  about  the  same  as  raising  grapes  from  seeds. 

The  department  can  furnish  date  plants  from  seeds  of  good  bearing  varieties  which 
would  answer  the  purpose  of  testing  the  climate.  These  were  obtained  from  the  hardiest 
varieties. 

Very  respectfully  yours, 

F.  C.  NESBIT. 
Acting  Commissioner. 

The  '*  Phoenix  Herald,"  commenting  on  the  above,  says: 

The  Acting  Commissioner  really  overlooks  the  present  important  question  to  the  people 
of  this  country  concerning  the  date,  which  is  rather  whether  the  date  is  a  profitable  fruit 
toproduce. 

The  orange,  the  lemon,  the  lime,  the  pineapple,  the  olive — can  none  of  them  be  of  any 
importance  as  food  plants,  according  to  the  honorable  Acting  Commissioner's  way  of  look- 
ing at  it,  and  yet  they  are  of  sufficient  importance  to  be  worth  millions  of  dollars  to  the 
country  annually  as  crops,  and  from  the  cultivation  of  which  fortunes  are  being  con- 
stantly made;  and  yet  they  are  of  no  more  importance  than  the  date,  which  is  imported 
in  immense  quantities,  ana  performs  a  most  important  part  in  producing  the  very  neces- 
sary element  of  variety  in  food  when  the  best  health  is  to  be  considered. 

Again,  the  hundreds  of  thousands  of  dollars  that  go  out  of  the  country  for  dates  alone 
each  year  would  be  retained  at  home,  the  fruit  would  be  cheaper  to  the  consumer,  and 
its  consumption  would  rapidly  increase.  There  is  scarcely  a  doubt  that  could  it  be  had 
as  cheaply  as  the  raisin,  it  would  be  as  largely  used,  and  of  as  much  importance  (o  the 
country. 

The  belt  of  country  lying  along  the  eastern  base  of  the  San  Bernardino, 
and  thence  south  to  the  Mexican  line,  would  seem  peculiarly  adapted  to 
the  raising  of  this  species,  being  the  region  where  the  Washington  palm 
luxuriates  in  the  seepage  of  alkaline  water,  which  is  grateful  to  the  date. 
Artesian  water  is  now  readily  obtained  in  numerous  places  in  the  so  called 
desert,  and  around  which  the  date  might  be  planted,  transforming  the 
locality  into  a  veritable  oasis,  similar  to  those  noted  in  the  Sahara.    Even 
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should  further  experiment  not  warrant  the  cultivation  for  its  fruit  product, 
there  are  many  reasons  why  this  hardy  palm  should  find  a  position  in  our 
plantations.  The  long  pinnate  fronds,  even  in  young  specimens,  wave 
gracefully  at  the  slightest  bteeze;  their  beauty  of  form  and  gray  green  color 
contrasting  charmingly  with  other  vegetation  wherever  placed.  Some  of 
the  various  products  that  have  been  enumerated  might  find  utility  here. 
The  other  members  of  this  genus  that  have  already  proved  hardy  in  Cali- 
fornia, or  would  probably  succeed  upon  introduction,  are  the  following: 
Phoenix  reclinata,  from  southeastern  Africa,  a  hardy  species,  not  tall,  often 
reclining,  and  adapted  for  ornamentation.  The  seeds  are  used  as  a  substi- 
tute for  coffee.  P.  acaulis^  a  dwarf  palm  fi'om  the  slopes  of  the  Himalayas, 
where  it  is  found  at  a  height  of  seven  thousand  five  hundred  feet.  It  is 
exceedingly  ornamental. 

P.  auseleyana,  from  Assam,  India,  27  degrees  north  latitude.  P.  pusillay 
a  native  of  India  and  China.  It  has  a  shining  black  berry,  with  a  sweet, 
mealy  pulp.  It  is  adapted  for  sandy  and  otherwise  dry  and  barren  soils, 
but  prefers  a  situation  near  the  sea.  This  is  an  elegant  dwarf  and  com- 
pact growing  species. 

P.  sylvestris,  from  India,  where  it  is  found  in  almost  all  soils  and  situa- 
tions. The  best  specimens  are  forty  feet  in  height.  It  is  known  as  the 
East  India  wine  palm.  Sugar  is  obtained  by  the  evaporation  of  its  sap, 
which  flows  from  incisions  made  at  the  upper  part  of  the  trunk  just  under 
the  crown,  a  process  that  does  not  destroy  the  tree,  but  may  be  continued 
for  twenty  years.  About  eight  pounds  of  date  sugar  are  made  yearly  from 
each  tree;  fifty  thousand  tons  of  sugar  are  made  annually  from  this  and 
some  other  palms  in  Bengal  alone.  This  palm  has  proved  a  very  hardy 
species  in  Melbourne,  Australia,  which  has  a  climate  similar  to  that  of 
California. 

P.  humilis  is  found  at  Kheree,  India,  in  latitude  30  degrees  north.  The 
following  fan-palms  are  among  the  most  desirable,  and  are  all  hardy: 

Chamxrops  excelsa,  from  South  China,  a  tall  growing  hemp  palm,  the 
fibers  of  which  are  used  for  ropes.  This  has  proved  a  very  ornamental 
species  in  California,  having  been  early  introduced. 

C,  fortunei.  This  is  the  Chusan  palm  of  North  China.  It  attains  the 
height  of  from  twelve  to  twenty  feet,  the  trunk  at  the  base  of  the  leaf 
stalks  being  covered  by  a  network  of  fibers.  It  is  more  sturdy  in  habit 
than  the  Exceha^  has  a  rapid  growth  and  endures  considerable  frost. 

C,  hystrix,  C.  palmetto,  and  C.  semdata,  the  dwarf  native  palms  of  the 
Southern  States,  are  all  decorative  for  garden  or  lawn. 

C.  humilis,  the  dwarf  fan-palm  of  southern  Europe  and  northern  Africa. 
It  is  slow  growing,  yet  makes  an  ornamental  plant. 

C,  m^artiana,  native  of  the  mountains  of  India,  where  it  is  found  at  an 
elevation  of  five  thousand  feet.  It  is  a  noble  palm,  fifty  feet  in  height, 
and  would  be  a  desirable  introduction. 

C.  richieana,  from  the  arid  mountains  of  India;  has  proved  hardy,  even 
in  England. 

C.  stauracavtha,  a  native  of  the  table  lands  of  Mexico;  would  thrive 
here.    These  are  all  of  easy  culture,  and  are  propagated  by  seeds  or  suckers. 

The  Livistonas  are  also  beautiful  fan-palms,  several  of  which  have 
proved  hardy  in  California. 

Livistona  australis,  from  eastern  Australia,  where,  in  East  Gipps  Land, 
it  attains  a  height  of  eighty  feet.  It  has  dark  green,  nearly  circular,  and 
plaited  leaves.  The  foot  stalks  are  inclosed  at  the  base  with  fibrous  mat- 
ter, and  armed  at  the  edges  with  stout  spines.  The  stripped  young 
leaves  might  be  used  in  the  manufacture  of  hats,  etc. 
25" 
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Livistona  chinenm,  from  Bouth  China  and  Japan,  is  a  very  handsome 
species  that  has  been  found  to  be  hardy  in  southern  England. 

LivistoTiajenkinsii,  from  Assam,  India;  has  dark  green  leaves,  fan-shaped, 
and  from  two  to  four  feet  across;  tree,  ten  feet  in  height. 

Of  the  large  number  of  Areca  species,  A,  crinata,  A,  lutescens,  from  the 
south  of  France,  and  A.  sapida,  from  New  Zealand,  are  alone  likely  to  prove 
hardy. 

Kentia  haueri^  a  Norfolk  Island  palm,  and  its  congeners  from  Lord  Howe 
Island  and  New  Zealand,  are  quite  sure  to  thrive  in  California,  with  proper 
treatment.  They  all  reach  about  the  height  of  forty  feet,  except  K,  more- 
ana^  which  is  a  dwarf. 

The  wax  palm,  of  New  Granada,  Ceroxlyon  andicola,  is  found  on  the 
slopes  of  the  Andes,  at  an  elevation  of  eleven  thousand  feet,  almost  as 
high  as  the  lower  limit  of  perpetual  snow,  a  fact  that  warrants  its  ada{)ta- 
tion  to  the  climatic  conditions  of  California.  It  is  one  of  the  most  majes- 
tic, and  also  one  of  the  most  hardy  of  all  palms,  attaining  a  height  of  one 
hundred  and  fifty  feet.  The  trunk  maintains  the  same  diameter  as  at  its 
base  for  about  half  its  height,  then  swells  out,  and  again  contracts  at  the 
top.  A  coating  of  resinous  wax  is  exuded  from  the  trunk,  which  gives  the 
palm  a  whitish  marbled  appearance.     It  is  gathered  by  cutting  down  the 

Ealm  and  scraping  the  trunk  with  a  blunt  instrument,  the  average  yield 
eing  twenty-five  pounds  to  a  tree.  It  is  then  melted  and  run  into  cala- 
bashes, in  which  state  it  forms  a  commercial  article.  It  is  mixed  with 
tallow  when  made  into  candles,  as  it  burns  too  rapidly  when  used  alone. 

Ceroxylon  austraU  is  a  species  indigenous  to  the  high  mountains  of  Juan 
Fernandez,  at  30  degrees  south  latitude. 

Copemica  cerifera  is  another  wax  palm  indigenous  to  Uraguay,  at  29 
degrees  south  latitude.  It  attains  a  height  of  thirty  to  forty  feet,  with  a 
trunk  only  six  to  ten  inches  thick,  composed  of  very  hard  wood,  which  is 
used  in  building,  and  is  also  cut  into  ornamental  veneers.  The  leaves  are 
fan-shaped  and  tufted.  The  young  ones  are  coated  with  wax,  which  is 
obtained  by  cutting  them  from  the  plant  and  shaking  them  to  loosen  the 
wax.  Each  leaf  furnishes  about  fifty  grains  of  whitish  scaly  powder,  which 
is  melted  into  pots  and  run  into  cakes.  The  wax  has  a  lemon-colored  tint, 
and  is  used  for  the  adulteration  of  beeswax  and  in  candle  making. 

Ceroxylon  pythyrpophyllum  is  found  in  the  Andes  at  eight  thousand  feet, 
as  are  also  Euterpe  andicola,  E.  haenkeana^  and  E.  longivaginata]  Diplo- 
thinium  porallyi,  Kunthai  montana,  and  Oeonoma  densa.  Thriving  in  such 
cool  conditions  would  indicate  that  these  species  could  be  successfully 
grown  here. 

Pfycosperma  elegana,  called  in  California  Seaforthia  elegans.  This  and 
following  species  are  natives  of  the  warmer  parts  of  Australia.  Santa  Bar- 
bara gardens  contain  several  fine  specimens  of  this  beautiful  feather  palm, 
that  endures  our  lowest  temperature. 

Ptycosperma  alexandrae,  the  Alexandra  palm  of  Queensland,  Von  Muel- 
ler describes  as  one  of  the  noblest  forms  in  the  whole  empire  of  vegetation, 
exceeding  one  hundred  feet  in  height.  The  fronds  are  beautifully  arched, 
quite  red  when  young,  but  light  green  when  mature. 

Ptycosperma  cunninghami  of  east  Australia  is  also  a  tall  species.  The 
two  last  are  introduced  in  this  list  with  some  hesitancy,  yet  in  some  of  our 
nearly  frostless  situations  they  would  probably  succeed. 

Rhapis  flahellifomm^  the  ground  rattan  cane  of  China  and  Japan,  has 
been  introduced,  but  is  yet  sparingly  planted.  It  is  an  exceedingly  slender 
palm,  reaching  only  a  few  feet  in  height.  The  stems  are  used  for  walking 
sticks,  and  for  various  small  implements. 
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Of  the  Wallichias,  the  following  should  have  a  trial  in  California:  W. 
caryotoideSj  in  India,  26  degrees  north;  W,  dermfiora  and  W.  oblongifolia, 
also  in  India,  27  degrees  north,  on  the  slopes  of  the  Himalayas  at  an  eleva- 
tion of  four  thousand  four  hundred  feet,  growing  with  the  beech  and  alder. 
These  are  amongst  the  hardiest  of  all  palms.  They  are  not  tall,  yet  are 
very  graceful. 

Wettinia  augusta  and  TP.  mayensis,  natives  of  Peru,  at  an  elevation  that 
well  warrants  their  introduction  here. 

Jubea  spectahilis,  the  coquita  palm  of  Chili,  is  one  of  the  most  remark- 
able of  the  family,  as  this  name  indicates;  growing  to  a  height  of  from 
forty  to  sixty  feet,  having  a  straight  trunk  crowned  with  large  pinnate 
leaves.  The  petioles  are  thick  at  the  base,  inclosed  in  a  dense  mass  of 
rough  brown  fibers.  It  is  the  most  southern  of  the  American  palms,  and 
adapts  itself  readily  to  our  California  climate.  By  a  removal  of  the  crown, 
a  flow  of  sap  is  kept  up  for  months,  each  trunk  yielding  about  ninety  gallons. 
This  is  boiled,  producing  what  is  known  as  palm  honey,  an  article  much 
used  by  the  Chilians.  The  fruit  is  round,  inclosing  a  hard,  oleaginous,  and 
edible  nut,  known  in  the  London  markets  as  "little  coker-nuts."  These 
nuts  are  exported  by  the  ton  from  Chili  to  San  Francisco  for  the  manufac- 
ture of  nut  oil.  This  striking  species  should  be  extensively  planted,  both 
for  its  great  beauty  and  utility. 

Cocos  plumosa  is  a  native  of  Brazil,  yet  has  proved  hardy  in  manjr  parts 
of  California.  It  is  a  member  of  the  cocoanut  family  and  attains  the 
height  of  forty  to  fifty  feet,  making  a  highly  ornamental  tree  with  long, 
graceful,  pinnate  leaves  and  drooping  bunches  of  waxy  flowers,  which  are 
succeeded  by  a  profusion  of  orange-colored  nuts  inclosed  in  an  edible  pulp 
about  the  size  of  an  acorn. 

Goco8  australis  is  a  species  indigenous  to  Paraguay,  twenty  to  thirty  feet 
in  height,  slow  growing  and  highly  ornamental.  Its  nativity  would  indi- 
cate its  adaption  to  our  climate.  Much  discussion  has  been  had  in  regard 
to  the  probable  success  in  California  of  the  Cocoa  nucifera  or  cocoanut  palm, 
the  multiplied  uses  of  which  cannot  be  enumerated  here,  and  much  igno- 
rance has  been  manifested  by  those  who  urge  its  introduction,  of  the  require- 
ments of  this  most  useful  palm.  Great  heat  and  moisture  together  with 
close  proximity  to  the  sea  seems  to  be  the  requisite.  The  former  condi- 
tions are  not  to  be  obtained  along  our  coast,  for  the  temperature  of  the 
northern  ocean  current  that  sweeps  along  it  is  too  low,  influencing  the 
contiguous  atmosphere  unfavorably  to  the  growth.of  this  palm.  Its  suc- 
cess is  possible  in  Florida,  but  exceedingly  problematical  in  California. 

There  are  many  comparatively  hardy  palms  that  could  probably  be  nat- 
uralized in  our  warmest  and  most  protected  districts,  a  few  of  which  might 
be  mentioned: 

Caryota  urets,  the  toddy  palm  of  India;  Boraama  flabelliformiSy  the 
Palmyra  palm;  Oreodoxa  regia,  the  royal  palm  of  West  Indies;  and  Phy- 
telepas  aequatorialis^  from  the  Peruvian  Andes,  its  leaves  attaining  a  length 
of  thirty  feet.  Palm  ivory  is  largely  procured  from  this  species.  Cardo- 
luvica  palmata,  of  the  Andes  districts  of  Peru  and  Ecuador,  furnishes  the 
material  for  the  manufacture  of  Panama  hats. 

It  will  come  within  the  province  of  the  recently  established  experimen- 
tal stations  of  our  State  to  introduce  and  test  these  and  other  species  that 
may  become  acclimated. 

The  rattan  palms,  belonging  to  the  genera  Calamus  and  Dsemonoropa, 
need  to  be  tested,  some  of  which  will  no  doubt  succeed  here. 

Calamus  erectvs,  0.  extensaSj  C.  tennis^  C,  flagellum,  C.  heliotropium,  C, 
floribunda,  and  C,  montanus  are  natives  of  Assam  and  other  cooler  partis  of 
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India.  The  latter  species  is  found  on  the  Himalayas  at  an  elevation  of 
six  thousand  feet  This  should  be  tested  here.  The  light  but  strong  sus- 
pension bridges  by  which  the  rivers  of  Sikkim  are  crossed  are  constructed 
of  this  palm.  The  most  durable  baskets  and  canework  of  chairs  are  made 
from  its  slit  stems.  In  the  more  tropical  regions  these  flexible  palms  climb 
the  highest  trees,  fall  again,  and  rise  to  other  trees,  until  the  stems  reach 
an  enormous  length.  At  the  Paris  Exposition,  in  1855,  a  cane  of  Calamus 
verm,  two  hundred  and  seventy  feet  in  length,  was  exhibited.  The  largest 
canes  are  seldom  more  than  an  inch  in  diameter.  The  Japan  and  China 
species  would  also  prove  hardy  here.  Much  of  the  beautiful  basket  work 
of  those  countries  is  made  from  thin  strips  of  cane. 

The  list  presented  is  by  no  means  complete,  but  a  sufficient  number  of 
species  have  been  mentioned  and  described  to  enable  an  intelligent  planter 
to  select  those  that  require  the  least  care  and  protection.  As  yet  we  have 
drawn  but  sparingly  upon  the  prodigious  resources  at  our  command.  With 
proper  storage  reservoirs  to  conserve  the  annual  rainfall,  and  a  well  devel- 
oped system  of  irrigation  in  our  more  arid  districts,  California  may  become 
under  such  sunny  skies,  a  tangible  paradise.  With  our  grain  fields,  vine- 
yards, temperate  climate,  and  semi-tropical  fruit  orchards,  nut  plantations, 
and  flower  gardens,  interspersed  with  such  tropical  aspects  as  may  be 
effected  by  a  judicious  selection  of  palms,  bamboos,  fourcroyas,  bananas, 
and  agaves,  adding  in  a  marked  degree  to  those  pleasures  of  the  eye  that 
spring  from  variation  and  contrast  of  form  and  color,  we  can  render  our 
heaven-favored  land  a  veritable  Eden,  toward  which  the  footsteps  of  our 
blizzard-frozen  and  cyclone-twisted  brothers  and  sisters  of  the  East  will 
ever  tend. 


THE  HORTICULTURAL  RESOURCES  OP  CALIFORNIA— SOUTH- 
ERN CALIFORNIA. 

Essay  by  T.  8.  Van  Dykk,  San  Diego. 

When  I  look  back  but  seven  years  upon  the  products  of  this  part  of  the 
State,  my  confidence  in  my  ability  even  to  imagine  the  future  is  seriously 
shaken.  But  when  I  look  back  still  another  seven  years  to  the  time  when 
I  first  came  here,  that  confidence  vanishes  entirely.  Bold,  indeed,  must 
he  be  who,  in  the  light  of  the  past,  should  dare  to  assign  limits  to  the 
future.  No  country  has  ever,  in  so  short  a  time,  reversed  so  many  judg- 
ments passed  upon  it  by  experts  as  Southern  California  has;  no  country 
has  ever  so  agreeably  and  so  greatly  surprised  even  its  oldest  settlers  and 
its  most  enthusiastic  friends.  The  more  one  follows  its  ever  brightening 
lines  of  progress,  the  more  one  is  surprised  at  their  number  and  the  less  one 
knows  aoout  the  dim  future  toward  which  they  radiate.  Fourteen  years 
is  but  a  step  in  the  grand  march  of  improvement;  yet,  in  that  short  time, 
what  changes  we  have  seen. 

Who  can  look  back  without  a  smile  upon  the  best  oranges  of  which  we 
boasted  but  fourteen  years  ago?  Sour,  dry,  light,  insipid,  thick  skinned, 
and  dirty;  they  were  oranges  only  in  name.  To-day  we  have  all  these 
conditions  reversed,  and  our  oranges  command  the  markets  of  the  whole 
country  at  a  price  that  few  ever  dared  to  hope  for.  The  huge  mass  of  skin, 
dry,  spongy,  and  bitter,  that  in  those  days  was  called  a  lemon  was  even  a 
more  cruel  hoax  than  the  orange.  To-day,  though  we  have  some  important 
points  to  learn  in  picking,  c\iring,  and  packing,  Southern  California  can 
equal  the  world  in  quality,  and  could  shortly,  perhaps,  equal  it  in  quantity. 
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Improvements  almost  as  marked  have  been  made  in  all  other  directions, 
ana  still  the  improvement  goes  on. 

Equally  rapid  and  decided  has  been  the  improvement  in  curing  and 
packing.  We  knew,  years  ago,  that  we  could  produce  in  perfection  almost 
every  variety  of  grape,  but  how  long  is  it  since  a  "California  raisin"  was 
an  object  only  of  contempt?  But  yesterday  they  were  scarcely  worthy  the 
name  of  "dried  grapes;"  to-day  they  have  conquered  the  market  of  Amer- 
ica, and  are  commanding  the  respect  of  the  connoisseurs  of  England.  So, 
too,  we  knew  long  ago  that  the  prune  would  thrive  here,  yet  it  seems  but 
yesterday  when  a  good  dried  prune  was  so  scarce  as  to  be  merely  a  curios- 
ity, giving  some  hope,  indeed,  of  the  future,  but  still  such  a  rarity  as  to  be 
more  of  a  suggestion  than  a  demonstration.  To-day  California  prunes,  as 
good  as  the  best  of  Europe,  abound  in  almost  every  home  grocery.  This 
same  improvement  extends  to  everything,  and  our  people  are  also  learning 
in  a  day  what  Europe  learned  only  by  ages  of  experience,  that  an  honest 
pack  and  an  honest  brand  are  necessary  to  capture  and  hold  the  market. 

Quite  as  great  as  any  has  been  the  advance  in  cultivation  and  irrigation, 
by  which*  not  only  has  the  quality  been  improved,  but  the  yield  has  been 
largely  increased.  The  old  system  of  repeated  flooding,  by  which  water 
was  made  too  much  of  a  substitute  for  cultivation,  has  nearly  passed  away, 
and  the  old  style  of  cultivation  which  was  used  only  to  kill  the  weeds,  has 
been  generally  supplanted  by  the  vigorous  and  constant  summer  cultiva- 
tion which  is  so  effective  in  retaining  moisture.  The  plow,  too,  runs  several 
inches  deeper  than  it  did  five  years  ago,  and  cross  plowing,  then  almost 
unknown,  is  fast  becoming  common.  The  consequence  of  all  this  is  a 
heavier  yield  of  far  better  fruit  with  from  one  fourth  to  one  tenth  of  the 
water  lately  deemed  necessary  here,  and  still  thought  necessary  by  the 
great  world.  Irrigation  is  a  science,  and  though  the  world  is  not  yet  aware 
of  it,  it  owes  much  to  those  who  have  so  developed  its  wondrous  powers  in 
Southern  California,  as  for  instance,  at  Riverside  and  Redlands.  By  many 
irrigation  is  considered  a  drawback.  On  the  contrary,  it  is  a  blessing,  and 
the  sooner  it  is  adopted  by  any  section  not  having  an  abundant  summer 
rainfall,  the  sooner  will  that  section  unfold  its  fullest  powers  and  surprise 
even  itself.  Irrigation  means  to  a  great  extent  the  control  of  the  water,  it 
being  almost  as  important  to  keep  it  off  when  not  wanted  as  to  put  it  on 
when  it  is  wanted.  The  more  nearly  such  control  approaches  the  absolute, 
the  greater  and  better  the  result.  In  the  greater  part  of  Southern  Califor- 
nia, irrigation  is  not  a  necessity  except  for  the  best  results.  But,  it  was 
long  supposed  to  be  an  absolute  necessity  for  any  results,  and  to  this  fact 
is  principally  due  the  great  advances  we  have  made.  It  has  been  proved 
an  auxiliary  that  few  can  afford  to  ignore,  and  another  century  will  see  its 
use  in  the  majority  of  even  those  eastern  States  that  now  look  with  con- 
temptuous pity  upon  a  land  where  they  have  to  irrigate. 

One  thing  that  has  been  a  drag  upon  our  pace  is  the  idea  that  this  is  not  a 
poor  man's  country.  The  last  few  vears  have  shown  this  to  be  a  mistake, 
however  true  it  may  have  been  in  the  past.  There  is,  perhaps,  no  country 
upon  which  such  a  aiversity  of  production  is  possible,  and  none  that  responds 
more  quickly  or  generously  to  the  touch,  so  that  the  land  is  now  covered 
with  prosperous  homes  of  men  of  very  small  means,  who,  on  a  small  piece 
of  ground  have  made  a  living  from  the  soil  the  first  year,  planting  vine- 
yards and  orchards  gradually  oy  their  own  labor.  Some  of  the  most  profit- 
able vineyards  and  orchards  now  to  be  found  have  been  thus  planted  and 
cultivated  by  the  owner's  own  hand,  the  place  and  improvements  earned 
and  paid  for  out  of  the  land  itself,  the  family  being  supported  meanwhile 
in  comfort.    This  class  has  now  joined  the  wealthy  class  in  bearing  along 
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the  standard  of  improvement;  every  year  the  number  of  their  imitators 
increases,  and  the  end  no  man  can  foretell. 

The  amount  of  land  available  in  Southern  CaUfomia  for  the  production 
of  all  kinds  of  fruit  is  a  thing  that  few  even  of  its  oldest  resiaents  have 
any  idea  of  Unless  one  keeps  constantly  exploring  it  one  knows  little. 
It  is  a  land  that  is  constantly  expanding,  expanding  each  year  at  a  faster 
rate  than  the  year  before.  Every  year  sees  thousands  of  acres  of  vineyard 
and  orchard  shining  upon  land  that  the  year  before  every  one  supposed 
Nature  had  designed  only  for  brush  or  cactus.  Every  year  sees  thousands 
of  vines  and  trees  come  into  the  full  bearing  of  abundant  and  perfect  fruit 
upon  gravel  and  bowlder  washes,  wastes  of  cobble-stones,  etc.,  that  but  three 
or  four  years  ago  the  poorest  seeker  for  a  home  on  the  public  lands  would 
not  touch.  So  every  year  sees  water  brought  higher  and  higher  over  the 
country,  and  thousands  of  acres  which  must  have  irrigation,  and  which  with 
water  are  the  most  valuable  parts  of  the  whole,  are  being  yearly  reclaimed. 
In  spite  of  decisions  that  forget  what  the  law  of  England  would  have  been 
had  she  the  dry  summer  and  the  mountain  streams  of  California,  that  doom 
millions  of  public  wealth  to  eternal  waste  to  gratify  the  dog  in  the  manger 
that  would  hang  up  high  and  dry  for  all  time  a  thousand  acres  of  the  finest 
lands  in  the  world  in  order  that  the  water  may  in  imagination  stand  an 
inch  or  two  higher  upon  the  grass  roots  of  one  acre  of  bottom  land  already 
too  wet,  in  spite  of  ignorance  of  the  land  and  the  land's  necessities,  in 
spite  of  expense,  in  spite  of  physical  difficulties,  Southern  California  is  get- 
ting more  water  than  ever  before;  and,  especially  in  San  Diego  County,  is 
entering  upon  an  era  of  water  development  that  will  cast  the  past  into  the 
shade.  This  is  of  far  greater  importance  than  the  discovery  of  new  land, 
for  it  is  the  irrigated  sections  tnat  will  produce  the  greatest  amount  of 
wealth  and  maintain  upon  the  market  the  highest  standards  of  our  products. 

No  living  man  knows  Southern  California,  or  even  one  county  of  it. 
Los  Angeles  County  wears  more  of  her  jewels  upon  her  breast  than  any 
other  county,  yet  the  man  who  thinks  he  knows  even  that  county  is  badly 
mistaken. 

San  Bernardino  County  is  even  more  deceptive,  and  San  Diego  nearly 
every  one  is  deceived  about.  I  know  nothing  more  singular  in  the  history 
of  civilization  than  the  dogged  persistency  with  which  the  world  in  general, 
and  that  part  in  particular  which  would  most  profit  by  its  rapid  develop- 
ment, has  ignored  the  great  resources  of  San  Diego  County.  Doubtless 
some  of  you  will  smile  at  the  statement,  but  most  of  you  will  live  to  see  the 
time  when  people  will  cease  to  judge  of  this  immense  county  by  a  glance 
jfrom  the  car  window,  or  the  deck  of  a  steamer,  when  it  will  be  the  pride 
of  California,  and  be  ranked  among  its  five  wealthiest  and  most  productive 
counties,  when  it  will  have,  outside  of  cities  and  towns,  the  largest  popula- 
tion of  producers  of  any  county  in  the  State,  with  the  possible  exception  of 
Los  Angeles  County.  I  am  fully  aware  of  the  boldness  of  this  statement, 
but  it  is  made  with  full  deliberation,  and  the  fullest  knowledge  of  the 
subject. 

The  area  of  land  available  for  fruit  growing  in  the  five  counties  which 
include  all  that  is  generally  called  Southern  California,  is  about  three 
million  acres.  This  does  not  include  any  of  what  is  known  as  the  Mojave 
or  Colorado  desert.  Upon  these  deserts  are  vast  areas,  of  which  the  Qual- 
ity of  the  soil  is  good  enough,  and  which  will  some  day  be  reclaimea  by 
water,  which  is  there  indispensable,  but  which  cannot  fairly  be  included 
until  in  some  way  the  water  question  is  settled.  These  deserts,  like  man^ 
other  deserts  of  the  past,  will  some  day  surprise  the  world,  but  their  possi- 
bilities are  too  remote  for  consideration  here. 
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Of  these  three  million  acres  *  lying  on  the  western  slope  of  the  land  and 
under  the  Pacific  rain  belt,  about  five  hundred  and  fifty  thousand  acres  in 
the  County  of  San  Diego,  three  hundred  thousand  in  the  County  of  San 
Bernardino,  six  hundred  thousand  in  the  County  of  Los  Angeles,  three 
hundred  thousand  in  Ventura,  and  three  hundred  thousand  in  Santa  Bar- 
bara County— over  two  million  in  all — are  soil  that  would  be  called  first 
class  in  any  State  or  under  the  sun.  Ten  years  ago  it  would  have  been 
conceded  such  by  the  most  prejudiced  sneerer  at  the  ''cow  counties"  who 
could  have  laid  aside  his  conceit  long  enough  to  examine  it.  The  remain- 
ing million  is  land  that  any  one  ten  years  ago  might  justly  enough  have 
pronounced  worthless.  But  the  world  has  moved  since  then,  and  it  has 
oeen  discovered  to  be  as  good  as  any  land  for  many  of  the  most  valuable 
fruits,  while  the  elevation  of  most  of  it  above  the  line  of  killing  frosts 
makes  it  specially  valuable  for  many  things. 

The  rainfall  in  the  south  follows  elevation  the  same  as  in  the  north. 
Fully  one  half  of  the  above  acreage  lies  upon  a  rain  belt  as  heavy  and 
reliable  as  any  of  the  valleys  in  Central  California,  and  its  yield  of  wheat 
and  barley  upon  the  natural  rainfall  alone  will,  for  any  ten  successive  years, 
equal  the  yield  of  any  part  of  the  world  for  the  same  period.  Yonder  long 
lines,  thirty  miles  away  in  the  eastern  sky,  that  look  to  you  like  bare,  rocky 
ridges,  so  closely  huddled  that  arable  land  between  them  would  be  an 
impossibility,  are  but  the  broken  outlines  of  an  elevated  country,  lying 
from  two  thousand  five  hundred  to  six  thousand  feet  above  the  sea,  and 
containing  some  two  hundred  thousand  acres  of  rich,  deep  arable  land, 
upon  no  part  of  which  during  the  twenty  years  it  has  been  settled  has  there 
ever  been  a  failure  of  crops,  except  from  too  much  rain.  Within  forty-five 
miles  of  you  are  thousands  of  acres  of  heavy  pine  timber,  with  hundreds 
of  sugar  pines  from  five  to  six  feet  in  diameter,  and  hundreds  of  springs 
and  running  brooks  pouring  cold  water  the  long  summer  through.  Even 
as  low  down  as  fifteen  hundred  feet  full  crops  of  grain  were  cut  in  1877  and 
1883.  The  Grovemment  gauge  at  Fallbrook,  but  seven  hundred  and  fifty 
feet  above  the  sea,  and  but  twelve  miles  from  the  coast,  shows  about  the 
same  rainfall  as  Los  Angeles,  and  that  of  Los  Angeles  differs  but  little  from 
that  of  Sacramento.  The  idea  that  Southern  California  is  a  dry  country 
is  a  mistake.  Some  parts  of  it  are  too  dry  in  some  years,  but  much  of  it 
has  always  enough  rain,  and  the  greater  part  of  the  remainder  has  enough 
in  about  nine  years  out  of  ten.  When  the  rainfall  is  too  light  upon  this 
area  the  best  sections  of  the  north  have  little  advantage  to  boast  of,  while 
Southern  California  in  some  years  has  local  rains  that  do  not  reach  the 
north. 

Of  this  three  million  acres  probably  five  hundred  thousand  are  too  damp 
for  fruits  that,  like  the  orange  and  lemon,  are  injured  by  the  roots  getting 
into  standing  water.  Where  very  damp,  this  makes  good  corn  and  alfalfa 
land,  or  pasture  land,  which  is  very  desirable  in  any  country,  and  where 
not  too  damp,  grapes  and  some  trees,  such  as  the  fig,  seem  but  slightly 
affected  by  the  change  of  water  level  on  their  roots.  Of  the  remaining 
two  and  one  half  millions  probably'one  million  will,  within  the  next  twenty 
years,  be  made  capable  of  irrigation.  There  are  now  about  two  hundred 
and  fifty  thousand  acres  supplied  with  water  exclusive  of  irrigation  from 
wells,  though  all  of  it  is  not  yet  cultivated.    Exclusive  of  the  five  hundred 

*The  accuracy  of  these  figures  have  been  doubted.  The  Los  Angeles"  Daily  Herald  " 
claims  that  the  number  of  acres  claimed  for  San  Diego  County  is  too  large,  and  says: 
'*  Of  the  upwards  of  three  millions  of  acres  of  Los  Angeles  County  quite  one  million  five 
hundred  tnousand  acres  are  perfectly  adapted  to  fruit  culture  now,  without  the  necessity 
of  developing  water." 
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thousand  of  damp  lands  above  mentioned  there  are  fully  five  hundred 
thousand  acres  oi  upland  that  cannot  be  said  to  need  irrigation  at  all. 
They  already  produce  upon  the  natural  rainfall,  aided  by  good  summer 
cultivation,  a  better  yield  of  fruit,  and  of  better  quality,  than  any  land 
would  do  in  any  eastern  State,  and  of  this  area  some  two  hundred  thousand 
acres  lie  in  the  mountains  of  San  Diego.  Upon  five  hundred  thousand 
acres,  more  results  are  constantly  obtained  without  irrigation,  that,  with 
hard  work  and  close  economy,  enable  a  man  to  make  a  better  living  from 
eighty  or  one  hundred  acres  than  he  could  make  fi:om  one  hundred  and 
sixty  in  any  eastern  State.  This  is  more  like  common  farming,  but  has 
been  done  tor  years  and  can  be  seen  anywhere.  Much  of  this  acreage  will, 
in  time,  be  irrigated  in  some  way  which  will  quadruple  its  production;  but 
if  it  is  not,  it  will  still  be  as  valuable  a  factor  in  future  prosperity  as  it 
unquestionably  is  to-day. 

There  are  about  half  a  million  acres  more  upon  which  oranges,  lemons, 
or  deciduous  fruit  would  be  a  practical  failure  without  irrigation  and  which 
are  not  likely,  in  this  generation  at  least,  to  be  supplied  with  water.  But 
the  wine  grape  and  the  olive  do  well  upon  these  lands,  and  if  in  occasional 
years  the  crop  be  shortened  some  for  want  of  sufficient  rain,  the  diflference 
IS  offset  by  the  cheapness  of  the  lands  and  the  slight  care  these  fruits 
require. 

These  estimates  are  not  made  without  full  knowledge  of  what  the  expres- 
sion three  million  acres  means.  It  is  about  one  sixty-sixth  part  of  the 
whole  cultivated  area  of  the  United  States  in  1880,  and  equal  to  one  half 
of  the  average  State  of  our  Union  at  that  time.  In  view  of  its  productive 
power  it  really  means  far  more. 

These  three  million  acres  lie  at  such  varying  distances  from  the  coast, 
and  varying  elevations  above  sea  level,  that  the  widest  range  of  production 
is  possible.  The  English  walnut,  that  demands  a  deep,  rich  bottom  soil, 
can  be  easily  accommodated  in  some  part  of  the  valleys,  while  for  the 
orange  and  lemon,  that  are  content  with  a  thinner  soil,  but  more  exacting 
in  the  matter  of  climate,  there  are  acres  of  slope  and  upland  by  the  hun- 
dred thousand.  The  apple,  that  demands  a  winter  climate  more  like  that 
of  the  East,  reaches  the  highest  perfection  at  three  thousand  to  six  thou- 
sand feet  above  the  sea,  fully  equaling  the  best  apples  of  New  England. 
The  cherry  and  almond,  that  fail  to  fruit  well  near  the  sea  level,  are  loaded 
with  the  finest  fruit  in  the  mountains.  In  like  manner  every  kind  of  fruit 
finds  a  place  where  it  reaches  perfection,  and  yet  over  the  greater  part  of 
the  land  nearly  all  kinds  may  be  grown  together  upon  the  same  farm  with 
an  approach  to  perfection  sufficiently  close  for  profit.  And  yet  nine  tenths 
of  all  this  will  raise  almost  equally  well  all  kinds  of  grain,  vegetables, 
and  coarser  produce;  so  that  ordinary  farming  may  be  carried  on  in  con- 
nection with  fruit  growing,  and  on  account  of  the  mild  winters  and  perfect 
summers  may  be  carried  on  more  cheaply  and  profitably  than  in  most  of 
the  eastern  States. 

I  have  referred  more  particularly  to  these  facts,  because  the  great  world 
thinks  Southern  California  a  land  only  of  town  lots  and  climate,  with  a 
few  small  narrow  valleys  containing  a  few  fancy  farmers,  sandwiched  in 
between  leagues  of  desert  mountain.  It  is  a  land  supposed  to  live  upon 
booms,  with  few  resources  except  the  money  brought  in  oy  periodic  excite- 
ment. On  the  contrary,  its  great  resources  alone  made  the  boom  possible. 
The  boom  was  a  result  of  the  rapid  growth  which  the  discovery  of  these 
resources  by  wealthy  people  from  the  East  had  for  years  been  producing  at 
a  constantly  increasing  pace.  The  great  boom  was  merely  a  misdirected 
acceleration  of  what  had  been  a  healthy  growth.    The  growth  still  con- 
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tinues,  and  he  who  thinks  he  can  see  the  end  of  it  will  change  his  mind 
after  a  few  weeks'  travel  throughout  the  land.  San  Diego  County,  outside 
the  cities,  has  never  grown  as  fast  as  within  the  last  twelve  months,  and  the 
other  counties  are  growing  quite'  as  fast  as  at  the  beginning  of  the  boom. 

Of  the  quality  of  Southern  California  fruits  it  is  idle  now  to  speak.  They 
have  spoken  too  long  and  too  well  for  themselves  to  need  anything  more. 
They  have  been  tried  so  long  on  so  many  kinds  of  soil  and  under  so  many 
different  climates  that  it  is  now  certain  that  two  thirds  of  the  country  may 
be  turned  into  orchards  and  vineyards,  whose  products  the  world  cannot 
excel  in  either  quality  or  yield.  Consequently  tnere  has  been  little  left  for 
me  to  do  in  this  paper  but  show  the  area  available  for  fruit  culture,  with 
the  rainfall  and  irrigation  facilities,  and  correct  some  very  gross  mistakes 
which  the  great  world  seems  to  take  special  delight  in  making.  The  labor 
question  will  present  few  or  no  difficulties  here,  because  the  tendency  is  and 
always  will  be  to  cut  up  and  subdivide.  There  will  be  few  large  orchards, 
and  most  of  the  producers  will  do  the  greater  part  of  their  own  work. 

Can  the  market  be  drugged  ?  Why  borrow  trouble  in  advance  ?  The 
market  is  constantly  expanding  and  will  expand  faster  and  faster,  the 
faster  good  fruit  is  thrown  upon  it.  The  surest  way  to  keep  the  market 
is  to  furnish  it  the  best  there  is,  and  the  man  who  does  so  will  always  make 
money.  The  time  may  come — ^may  the  Lord  hasten  it — when  poor  stuff 
will  not  pay,  but  the  market  will  never  be  drugged  with  good  fruit,  well 
packed,  and  of  uniform  quality  throughout  the  box. 

Southern  California  has  been  extremely  fortunate  in  having  a  far  larger 
proportion  of  wealthy  immigrants  than  any  other  land  has  ever  seen.  But 
for  this  fact  the  great  results  could  not  have  been  worked  out  against  such 
h^avy  and  numerous  discouragements  as  the  experimenters  battled  with 
for  years.  But  they  had  come  to  enjoy  the  climate,  no  matter  what  it  cost 
them;  they  wanted  amusement  meanwhile;  they  had  faith  in  the  final 
outcome  of  their  labors,  and  they  were  able  to  wait.  The  collapse  of  the 
town-lot  bubble  has  had  little  effect  upon  the  coming  of  this  class,  and 
their  continued  coming  may  be  counted  upon  as  surely  as  the  rising  of  the 
sun.  If  the  land  has  made  such  progress  when  there  was  no  paying  mar- 
ket and  only  the  wealthy  could  afford  to  play  with  fruit  growing,  what  shall 
we  see  now  that  a  sure  and  profitable  market  awaits  almost  everything  we 
can  raise  and  properly  pack,  and  the  poor  man  can  plant  his  own  trees  and 
vines,  and  make  a  good  living  from  the  soil  while  he  is  waiting  for  them  to 
come  into  bearing? 


RESOLUTIONS  ADOPTED. 

Resolved,  That  we,  the  fruit  growers  of  California,  in  Convention  assembled,  tender  our 
representatives  in  the  California  Legislature  (twenty-eighth  session)  our  sincere  thanks 
for  the  kind  and  due  consideration  the  horticultural  interests  of  California  received  at 
their  hands. 

Resolved,  That  the  members  of  the  State  Board  of  Horticulture  and  the  members  of  the 
State  Horticultural  Convention  desire  to  express  their  ^^ratification  in  the  vast  and  compre- 
hensive work  in  forest  and  Drnamental  planting  now  m  progress  at  the  seat  of  the  Leland 
Stanford  University— a  work  which  comprehends  every  known  tree,  shrub,  and  plant 
known  to  botanists,  which  may  be  grown  m  California,  and  their  pride  in  the  fact  that  it 
is  in  the  power  of  a  single  citizen  of  our  State  to  confer  so  vast  a  benefit  upon  the  country 
of  future  generations. 

Resolved,  That  the  thanks  of  this  Convention  be  and  they  are  hereby  tendered  to  the 
oflBcers  of  the  State  Board  of  Horticulture,  for  the  very  able  and  intelligent  manner  in 
which  they  have  conducted  this  meeting. 
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Whereas.  The  people  of  National  City  invited  the  fruit  growers  of  the  State  to  assemble 
in  their  midst  to  hold  the  eleventh  session  of  the  State  Convention ;  and,  whereas,  the 
fruit  growers,  through  their  State  Board  of  Horticulture,  accepted  such  invitation,  and 
came  nere  in  large  numbers  to  discuss  questions  of  vital  importance  to  them,  and  at  the 
same  time  to  study  the  resources  of  this  section  so  far  as  fruit  growing  is  concerned;  and 
whereas,  on  their  arrival  here  they  were  welcomed  in  a  hospitaole  manner  rarely  equaled 
and  never  excelled  by  anv  people  on  the  face  of  the  globe ;  and,  whereas,  the  courtesies 
extended  to  visitors  have  Seen  on  a  scale  to  astonish  and  gratifv  all  of  us;  therefore,  be  it 

Resolved,  That  for  the  kind  and  whole-souled  reception  extended  to  us,  we  hereby  desire 
to  be  more  than  formal  in  extending  our  most  profound  thanks. 

Resolved,  That  these  resolutions  be  engrossed  and  signed  by  the  officers  of  this  Conven- 
tion and  presented  to  the  Chairman  of  the  Committee  of  Reception  as  our  emphatic  and 
lasting  testimony,  that  we  mean  just  what  we  say. 


Whereas,  The  officers  of  the  motor  and  belt  lines  of  railroad,  National  Citv  and  Otay 
Railway  and  Coronado  Railroad  Companies  have,  with  great  kindness,  extended  the  free 
use  of  their  lines  of  roads  running  in  all  directions,  steamed  up,  manned,  and  ready  for 
horticulturists'  orders  from  that  worthy  rustler,  Frank  A.  Kimballi  to  go  here,  there,  and 
everywhere  at  a  moment's  notice;  therefore. 

Resolved,  That  we  extend  to  them  our  heartfelt  and  pocketbook  thanks,  and  not  a  one 
and  one  third  round-trip  gratitude. 

Whereas,  The  great  railroads, "  The  Old  Reliable,"  the  Southern  Pacific,  and  the  "  Get 
There,"  the  Santa  Fe  route,  have  extended  the  usual  excursion  rates;  therefore, 

Resolved,  That  we,  the  delegates  of  this  Convention,  return  our  most  grateful  thanks. 

Resolved,  That  these  resolutions  be  spread  upon  tne  minutes,  and  copies  of  the  same 
sent  to  the  officers  of  the  said  roads. 


Resolved,  That  the  horticulturists  of  California,  in  Convention  assembled,  deem  the 
establishment  of  a  national  forestry  system  of  the  greatest  advantage  and  necessity  to 
the  State  of  California,  and  recommend  and  request  their  representatives  in  Congress  to 
aid  in  the  establishment  of  the  same. 


Whereas,  We  have  assured  ourselves  of  the  following  facts  (approximately ),  to  w>t : 
That  it  takes  67  cents  per  box  (by  carload  lots)  to  transport  oranges  from  Florida  to  New 
York  City  and  Boston;  that  the  average  yieldf  of  an  acre  of  orange  trees  in  good  bearing 
is  two  hundred  boxes j)er  acre;  that  the  transportation  of  a  box  of  oranges  to  New  York 
City  or  Boston  from  Italy  is  25  cents,  and  the  United  States  revenue  tax  (import  duty) 
on  said  box  is  25  cents.  Thus  the  expense  of  a  box  of  oranges  from  Florida  to  r^ew  YorK 
City  or  Boston  is  7  cents  greater  than  from  the  ports  of  Italy;  thus  it  costs  $14  per  acre 
more  to  deliver  oranges  from  Florida,  t.  «.,  two  nundred  boxes  at  7  cents  equals  $14  per 
acre  advantage  for  the  Italian  subject  and  orange  grower  over  the  Florida  citizen  and 
orange  grower;  and  whereas,  common  labor  in  Florida  is  worth  $1  per  day  and  in  Italy  20 
cents  per  day,  thus  one  hundred  acres  cultivated  in  Florida  costs:  ten  men  one  year,  three 
hundred  days,  $3,000,  ten  men  one  year,  three  hundred  days,  in  Italy,  $600;  $2,400  diflFer- 
ence,  this  being $24  in  favor  of  Italy  per  acre  in  labor;  therefore,  on  the  question  of  trans- 
portation, Italy  has  the  advantage  over  Florida  transportation  and  import  $14  and  on 
labor  $24,  total  $38  per  acre;  Jiow,  therefore,  as  citizens  of  a  sister  State,  we  tender  to  Florida 
our  sympathy  and  ask  our  Senators  and  Congressmen  to  aid  the  citrus  growers  of  that  State 
by  judicious  legislation;  and  whereas,  the  transportation  of  a  box  of  oranges  from  Cali- 
fornia to  New  York  or  Boston  is  $1  25  per  box  (by  the  carload  lots)  and  to  Chicago  is  90 
cents  per  box,  and  labor  in  California  is  $2  per  day,  therefore  the  Italian  orange  grower 
has  the  advantage  over  the  California  orange  grower  in  New  York  of  about  $76  per  acre. 
In  the  Chicago  market  the  Italian  has  the  advantage  of  California  $58  per  acre.  That,  to 
our  mind.  King  Humbert  is  able  to  protect  his  own  subjects,  and  we  appeal  to  the  United 
States  Government  to  protect  us  and  not  the  subjects  of  Italy ;  and  whereas,  when  we 
calculate  the  protection  on  oranges  and  lemons,  we  nnd :  on  oranges  8  per  cent,  on  lemons 
8  per  cent,  on  potatoes  33  per  cent,  on  oats  25  per  cent,  on  rye  18  per  cent,  on  corn  16  per 
cent,  on  wheat  20  per  cent,  on  hops  50  per  cent,  on  butter  17  per  cent;  and  whereas,  we 
consider  our  brother  cultivators  oi  the  soil  and  all  our  fellow  citizens  in  all  the  States  do 
not  desire  the  fruit  grower  and  vegetable  grower  of  the  United  States  to  be  less  protected 
than  in  their  various  avocations*  now,  therefore,  be  it 

Resolved,  That  it  is  the  sense  ot  this  Convention  that  Florida  and  California,  as  near  as 
can  be,  should  be  placed  on  an  equality  with  Italy,  and  to  do  so,  that  from  the  fifteenth 
day  of  November,  of  each  year,  to  the  fifteenth  day  of  June,  of  each  year,  the  import  duties 
on  oranges  and  lemons  be  $1  per  box,  and  for  the  other  months  of  the  year  be  50  cents 
per  box. 

Resolved,  That  the  State  Board  of  Horticulture  be  requested  to  arrange  for  the  fall  meet- 
ing of  the  Fruit  Growers'  Convention  this  year  at  Fresno. 
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Resolved,  That  we,  the  delegates  to  the  annaal  Conyention  of  California  Fruit  Growers, 
held  in  National  City,  San  Diego  County,  California,  under  the  auspices  of  the  California 
State  Board  of  Horticultural  Commissioners,  do  hereby  petition  his  Excellency,  the  Presi- 
dent of  the  United  States,  and  the  honorable  Secretary  of  State,  as  follows:  Kespectfully 
and  earnestly  petition  that  a  series  of  new  questions  may  be  formulated  for  the  direction 
and  instruction  of  American  Consuls,  by  which  every  information  may  be  obtained  in 
regard  to  all  the  fruits  of  the  various  foreign  countries — which  it  is  probable  may  be  cuUi- 
yated  within  the  limits  of  the  United  States— and  that  our  Consuls  and  Consular  Aeents 
may  be  directed  to  rei)ort  at  regular  and  stated  periods  in  regard  to  fruit  pests  ana  the 
methods  used  abroad  in  their  extermination,  ana  that  our  Consuls  may  likewise  report 
as  to  the  packing,  curing,  preserving,  and  manufacturing  of  such  fruits,  plants,  and  plant 

Sroducts  as  are  grown  in  those  older  countries  that  have  been  under  cultivation  for  hun- 
reds  of  years,  or  in  those  newer  countries  when  the  products  may  prove  of  especial  value 
to  our  entire  nation,  and  of  great  and  especial  benefit  to  the  citizens  of  California. 

Resolved,  That  the  Board  of  Horticulture  be  earnestly  requested  to  petition  the  honor- 
able Secretary  of  Agriculture  at  Washington  to  send  a  special  agent  to  Australia,  whose 
knowledge  and  experience  shall  fully  qualify  him  to  collect  and  export  into  this  country 
such  parasites  as  are  there  found  to  be  destructive  to  the  various  scale  insects  which  have 
been  imported  here,  and  are  now  disastrous  to  our  fruit  interests. 


xxxn. 

SYNOPSIS  OP  PROCEEDINGS  OP  THE  TWELFTH  STATE  PRUIT 
GROTVERS'  CONVENTION. 

[Held  undeb  the  auspices  of  the  State  Board  of  Horticulture  at  Fresno,  commencing 
Tuesday,  November  5,  and  ending  Friday,  November  8, 1888. 

The  Convention  convened  at  the  Rigg's  Theater,  and  was  called  to  order 
by  the  President,  Hon.  EUwood  Cooper. 

The  exercises  were  opened  by  prayer  by  Rev.  N.  R.  Peck,  of  Penryn. 

The  following  Vice-Presidents  were  chosen:  J.  W.  North,  of  Fresno,  and 
W.  H.  Aiken,  of  Wrights,  Santa  Cruz  County. 

OPENING  ADDRESS. 

Hon.  Ellwood  Cooper,  of  Santa  Barbara,  President  of  the  Convention, 
delivered  the  following  address: 

Ladies  and  Gentlemen:  This  will  be  the  twelfth  State  Fruit  Growers' 
Convention  and  the  eighth  held  under  the  auspices  of  the  State  Board  of 
Horticulture. 

At  the  last  Convention,  held  in  April,  at  National  City,  there  was  a  larger 
attendance  than  at  any  previous  one.  We  have  not  only  to  report  better 
attendance,  but  greater  interest  manifested  at  each  succeeding  Convention. 
The  increased  demand  for  our  reports  is  very  encouraging,  because  it  shows 
the  progress  of  the  horticultural  work.  We  have  issued  ten  thousand 
copies  each  of  the  transactions  of  the  Chico  and  National  City  Conven- 
tions, and  will  have  ten  thousand  more  in  the  biennial  reports,  making 
twenty  thousand  issues  of  these  Conventions,  which  will  not  be  sufficient 
for  the  demand.  I  would  suggest  that  there  be  a  special  edition  of  the 
biennial  reports,  commencing  with  that  of  1885  and  including  the  present. 
A  portion  could  be  left  out  without  injuring  the  work  as  a  horticultural 
reference;  and  all  could  be  bound  in  one  volume.  Authority  should  be 
given  to  the  Board  to  sell  this  work  for  a  fixed  price,  so  as  to  satisfy  the 
demand  that  comes  from  foreign  countries  and  sister  States  of  this  country. 
Many  urgent  appeals  are  made  to  us  for  our  reports  from  fruit  growers 
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without  our  State,  to  whom  we  cannot  give  them,  having  no  authority  to 
do  so. 

I  regret  that  I  cannot  report  so  favorably  for  the  fruit  crop  of  this  year, 
as  I  did  in  my  opening  aadress  at  the  Santa  Rosa  Convention,  two  years 
ago. 

The  product  of  many  of  the  fruits  in  almost  every  part  of  the  State  has 
been  small,  and  in  my  locality,  Santa  Barbara  County,  exceedingly  light. 

The  prunes  and  some  of  the  plums  did  not  leaf  out  until  August.  Some 
varieties  of  apples,  while  they  had  a  fair  crop  on  limbs  and  branches  near 
the  trunk,  on  the  ends  of  the  limbs  did  not  bloom  until  August,  when  new 
leaves  started.  The  olive  trees,  while  showing  abundant  bloom  buds,  have 
borne  but  little  fruit.  About  one  half  of  the  walnut  crop  was  burnt  up  by 
an  extraordinary  heat  that  passed  over  the  locality  on  the  twenty-seventh 
of  July,  lasting  from  about  sundown  till  midnight.  Nearly  ail  fruits  were 
burnt  on  the  southwest  side.  Such  a  blasting  heat  has  not  been  known 
since  1858,  when  a  similar  simoon  passed  over  the  same  locality  in  June, 
the  efifect  at  that  time  being  worse  by  reason  of  the  earlier  period  in  the 
season. 

It  is  most  gratifying  to  report  that  the  Vedalia  cardinaliSy  known  as  the 
Australian  ladybug  (or  beetle),  has  practically  settled  the  question  of  the 
ravages  of  the  Icerya  purchasi,  A  partial  description  of  this  ladybug  will  be 
found  in  an  essay  oy  rrofessor  Coquillett,  in  the  report  of  the  National  City 
Convention.  At  that  time  it  was  yet  too  early  to  know  the  result  of  the  work 
of  this  parasite.  The  marvelous  increase  of  the  Vedalia  and  the  rapidity 
of  its  work  is  almost  incomprehensible.  Whole  orchards  infested  with 
Icerya  have  been  cleaned,  and  there  does  not  appear  to  be  a  doubt  but  that, 
by  the  end  of  another  year,  there  will  be  no  Icerya  to  be  found  in  the  State  to 
do  injury.  ' 

The  work  of  this  little  ladybug  should  teach  us  a  lesson  of  humility. 
While  the  orange  and  lemon  growers  have  been  struggling  in  various  ways 
against  the  ravages  of  the  Icerya,  only  to  see  it  gradually  increasing  in 
spite  of  their  efforts  and  expenditures,  all  their  funds  being  exhausted, 
with  their  orchards  not  bearing  and  a  hopjeless  future  before  them,  at  the 
opportune  moment  this  little,  apparently  innocent  ladybug  comes  to  the 
relief  and  saves  them. 

I  strongly  recommend  that  there  be  a  large  greenhouse  built  to  cover  two 
orange  trees,  with  a  tight  partition  between  the  two  trees,  and  that  the 
Icerya  be  allowed  to  breed  upon  one  and  the  Vedalia  on  the  other.  The 
Vedalias  could  be  fed  in  sucn  a  manner  as  to  secure  there  always  being 
some  on  hand  for  distribution  in  case  they  were  wanted.  There  is  no 
probability  that  all  the  scales  will  be  destroyed;  some  will  be  left  to  in- 
crease and  spread  again,  unless  the  Vedalias  are  at  hand,  and  there  is  no 
certainty  that  the  latter  can  always  be  obtained  from  Australia  or  New 
Zealand.  The  risk  is  too  great  to  take  any  chances,  especially  where  the  , 
cost  of  keeping  these  ladybugs  would  be  so  trifling.  I  also  recommend 
that  our  efforts  and  bulk  of  expenditure  be  made  in  searching  for  and 
breeding  predaceous  insects  for  other  scales  that  are  doing  so  much  injury 
to  our  fruit  products.  In  recommending  this  mode  of  warfare,  I  beg  to 
calJ  your  attention  to  an  essay  written  by  Felix  Gillet,  and  published  in 
our  first  report  in  1881.     Mr.  Gillet  was  a  member  of  our  Board. 

"  But  the  simplest  and  most  efficient  way  of  fighting  the  codlin  moth, 
and  all  other  like  pests,  and  fighting  them  all  round  at  the  same  time, 
without  any  rules  to  be  enforced,  ought  to  be  to  pitch  against  them  the 
ichneumon  flies.  When  we  consider  what  immense  services  these  hymen- 
opterous  insects  do  render  to  agriculture — ^when  in  numbers  large  enough 
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to  do  any  good — ^it  is  surprising  that  those  States  that  have  spent  already 
such  large  sums  of  money  to  fight  noxious  insects,  and  that  have  lost  still 
more  through  their  depredations,  have  never  tried  to  raise  ichneumon  flies 
by  the  million,  and  let  them  loose  wherever  there  are  any  insect  pests  to 
destroy.  Why,  in  fact,  should  we  not  raise  predaceous  insects  to  fight  nox- 
ious insects?  If  we  want  to  imitate  nature,  and  it  is  the  best  thing  we 
could  do,  why  not  do  like  her,  and  hurl  the  ichneumonidse  against  all  those 
pests  ?  "  *  *  *  "  I  am  well  aware  that  such  a  result  cannot  be  obtained 
without  very  long  and  tedious  efibrts;  that  we  would  have  first  to  call  to 
our  help  the  entomologist's  services;  educate  our  people  on  the  importance 
of  acquiring  a  certain  knowledge  of  the  natural  history  of  insects;  call  for 
the  aid  of  the  State  to  establish  stations  where  to  raise  the  predaceous 
insects,  and  teach  the  farmer  and  his  sons  how  to  do  it  themselves.  Let 
me  tell  you  that  this  question  of  insect  warfare  has  never  yet  been  properly 
handled.  As  well  in  the  old  world  as  in  the  new,  it  is  altogether  in  its 
infancy,  and  here  we  have  to  depend  mainly  on  ourselves,  so  little  have  we 
to  profit  by  tne  experience  of  all  other  countries  on  this  vexed  insect  ques- 
tion, of  such  vital  importance  to  the  agriculturist  and  horticulturist  of  Cali- 
fornia." 

Next  to  the  Icerya,  I  consider  the  Coccus  olea  or  Lecanium  olea,  the 
black  scale  of  the  olive,  the  most  dangerous  and  hardest  to  manage.  Our 
success  in  the  discovery  of  the  Vedalia  ought  to  encourage  us  in  the  hope 
that  we  may  yet  find  some  parasite  equally  destructive  to  the  black  scale, 
and  I  might  also  include  the  red  scale  and  San  Jose  scale;  in  fact,  all 
scale  insects.  I  have  reason  to  believe  that  Australia  and  New  Zealand 
are  the  homes  of  all  these  insects,  and  that  their  enemies  are  to  be  found 
there.  Australia  was  known  as  early  as  1598,  but  it  was  through  the  voy- 
ages of  Captain  Cook,  from  1769  to  1777,  that  much  was  known  of  that 
country,  in  these  voyages  there  were  more  or  less  plants  carried  from 
there  back  to  Europe.  The  earliest  appearance  of  the  black  scale  in 
Europe  was  in  1743,  according  to  Lejourdon;  1781,  according  to  Abbe 
Couture,  and  in  1783,  according  to  Bernard.  The  last  writer  states  that 
all  the  Roman  authors  of  the  first  half  of  the  eighteenth  century  were 
silent  upon  this  subject.  It  is  certain  that  a  malady,  so  characteristic  with 
such  a  disagreeable  aspect,  could  not  have  escaped  the  observation  of 
authors.  I  refer  to  my  essay  on  the  diseases  of  the  olive,  published  in  the 
first  report  in  1881,  page  35. 

Before  leaving  this  subject,  I  would  suggest  that  some  substantial  token 
of  our  regard  be  presented  to  Mr.  Albert  Keobele.  Such  action  would  be 
a  proper  stimulant  to  future  searchers.  It  would  be  just,  for  the  reason 
that  he  was  exposed  in  localities  of  intense  heat  while  hunting  for  para- 
sites, and  was  reduced  to  a  malarial  condition  that  cost  him  much  time 
and  money.  It  is  true  that  he  was  sent  by  the  Government,  and  was  there 
in  the  performance  of  his  duty.  The  result  of  that  performance  was  our 
gain,  and  while  others  might  have  performed  the  service  equally  well,  it 
was  his  whose  success  must  be  recorded,  together  with  Professor  Coquillett, 
who  received,  cared  for,  colonized,  and  distributed  these  invaluable  insects. 
This  was  no  work  of  chance,  but  the  result  of  scientific  knowledge,  careful 
training,  and  a  conscientious  duty  intent  upon  the  object  to  be  attained. 

At  the  National  City  Convention,  I  recommended  fruit  inspection,  also 
that  the  railroad  companies  guarantee  the  time  our  fruit  shall  be  in  transit 
to  eastern  markets.  Since  that  meeting  I  have  had  no  reason  to  change 
that  opinion.  I  therefore  advise  that  committees  be  appointed  to  secure 
lower  rates  of  freight  and  guaranteed  time  in  transit.     I  was  also  impressed 
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with  the  importance  of  a  better  distribution  of  our  fruits.  I  call  your 
attention  to  that  address. 

At  the  American  Pomological  Society,  held  at  Ocala,  Florida,  in  Febru- 
ary last,  the  importance  of  this  subject  was  very  prominent  in  their  pro- 
ceedings. In  his  address,  the  President  says:  When  an  industry  or 
source  of  production  is  left  to  individual  resources,  so  far  as  aiding  in  its 
development,  its  progress  is  necessarily  slow  and  often  unremunerative; 
but  when  many  men  combine  their  knowledge  and  efforts  with  a  desire  to 
advance  its  proficiency,  then  it  is  no  longer  dependent  upon  the  toil  of  one 
individual,  and  tiius  toil  may  be  made  to  be  no  longer  without  its  concur- 
rent reward.  The  problem  of  utilizing  surplus  fruit  has  been  for  some 
years  a  practical  subject  for  the  consideration  of  American  fruit  growers. 
While  an  overproduction  is  likely  to  occur  at  times,  and  with  certain  pro- 
ducts, there  are  beneficial  concomitant  results.  An  abundant  supply  of 
cheap  fruit  brings  the  latter  within  the  ireach  of  those  whose  circumstances 
debar  them  from  its  constant  use,  and  soon  creates  a  habit  that  changes 
to  a  necessity,  and  a  more  ready  disposal  is  the  consequence.  The  per- 
fection attained  in  producing  evaporated  fruit  would  demonstrate  tnat 
when  an  oversupply  can  thus  be  converted  into  a  wholesome  article  of 
food,  easily  preserved  for  future  use,  we  are  safe  in  extending  the  planting 
of  such  fruits  as  can  be  thus  utilized.  As  the  foreign  demand  is  increasing 
for  American  products,  it  is  to  be  anticipated  that  still  greater  improve- 
ments will  be  made  in  the  methods  for  their  indefinite  preservation." 

In  the  same  proceedings,  in  an  essay  by  Barnett  Bros.,  of  Chicago,  they 
say:  ^'The  general  lack  of  information  and  disregard  of  the  movements 
and  operations  of  others  is  one  great  source  of  uncertainty  in  the  results. 
A  market  to  which  a  large  or  small  number  of  shippers  are  sending  their 
produce,  can  take  care  of  only  a  certain  amount  at  remunerative  prices. 
Each  shipper  acts  as  though  he  considered  himself  almost  the  sole  source 
of  supply  to  that  market,  and  ignores  absolutely  any  new  source  of  supply, 
and  considers  his  own  as  the  supply.  In  this  connection  we  may  mention 
that  the  demand,  the  purchasing  power  of  the  markets,  is  seldom  studied 
with  the  care  that  should  be  exercised  for  the  proper  prevention  of  over- 
supplies." 

During  the  past  year  our  advance  in  knowledge  and  the  better  manage- 
ment of  our  fruit  products  is  encouraging.  There  has  been  less  waste;  me 
information  on  the  different  processes  of  drying  fruits  more  extended,  with 
better  methods  in  their  preservation;  the  prune  industry  has  been  pros- 
perous; the  fig  has  elicited  more  attention  in  some  localities  than  any  other 
fruit,  and  encourages  us  in  the  belief  that  we  have  a  market  that  will  war- 
rant extensive  planting.  The  raisin  industry  has  received  a  check  in  the 
**  vine  disease,"  that  is  spreading  with  alarming  rapidity,  and  leaves  us 
in  doubt  as  to  the  future  of  vine  planting.  The  high  prices  now  existing 
for  dried  peaches  and  dried  apricots,  ought  to  convince  us  that  the  culture 
of  these  fruits  is  not  overdone.  I  might  extend  my  remarks  with  a  favoiv 
able  report  of  all  the  fruits  grown  in  California,  but  will  close  by  calling 
your  special  attention  to  the  two  greatest  problems  with  which  we  have  to 
deal:  Insect  pests  and  the  distribution  of  fruit. 

I  submit  these  suggestions  for  your  consideration. 
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ADDRESS  OF  WELCOME. 
Delivered  by  B.  J.  QBirnTH,  of  Fresno. 

Mr.  Chaibiian,  Ladies  and  Gentlemen:  I  have  been  selected  by  the 
Fresno  County  Board  of  Trade  and  the  citizens  of  this  thrifty  young  city, 
to  extend  to  you,  on  their  behalf,  a  hearty  welcome  to  such  hospitalities  as 
we  have  to  dispense. 

I  feel  that  I  am  scarcely  equal  to  the  duty,  therefore  I  trust  you  will 
accept  the  will  for  the  deed. 

I  was  requested,  in  fact  instructed,  to  most  heartily  welcome  your  coming 
into  our  midst,  and  in  the  name  of  the  people  of  the  City  of  Fresno,  of 
the  Fresno  County  Board  of  Trade,  and  of  all  the  citizens  interested  in  the 
industries  which  are  here  to  be  discussed,  I  extend  to  you  this  hearty  wel- 
come, and  deliver  to  you,  so  far  as  we  are  able  to  do  so,  the  keys  of  this  city, 
and  I  express  the  wish  and  the  hope  that  your  deliberations  here  may  be  of 
incalculable  benefit  to  the  great  industries  of  the  State  of  California. 

You  do  yourselves  credit,  and  you  do  the  State  of  California  honor  in 
devoting  your  money  and  your  time,  exercising  your  brain,  and  putting 
into  operation  every  means  known  to  intelligent  men  and  women,  to  make 
the  most  out  of  the  immeasurable  opportunities  which  the  people  of  Cali- 
fornia enjoy.  It  is  natural  for  us,  who  live  in  California,  who  have  adopted 
California  as  our  home,  and  especially  natural  for  those  of  us  who  were 
born  upon  these  shores,  to  feel  a  personal  pride  in  the  progress  of  our  State. 

No  State  in  the  Union  is  comparable  to  California  in  the  matter  of  the 
quality  and  quantity  of  its  products;  diversity  and  fertility  of  its  soil; 
variety  and  salubrity  of  its  climate. 

It  has  been  said  by  a  philosopher  that "  life  is  not  measured  by  years;" 
men  may  live  till  their  heads  become  hoary  with  the  snows  of  seventy 
winters,  and  yet  they  may  not  have  lived — they  existed  per  chance.  Life, 
therefore,  is  not  measured  by  years,  but  by  realizations,  by  a  succession  of 
ideas,  by  glorious  experiences.  These  are  the  things,  and  these  alone,  that 
make  life  real  and  earnest,  and  give  to  it  that  zest  which  God  intended 
every  man  should  enjoy. 

The  trees  that  protected  me  from  the  summer  sun  of  the  old  Dominion, 
the  brooks  beside  which  I  played  when  a  boy,  the  paternal  roof  beneath 
which  my  earliest  years  were  passed,  are  still  dear  to  me,  and  with  these 
are  clustered  ten  thousand  pleasant  associations.  Notwithstanding  these 
things,  since  life  is  not  measured  by  years,  but  by  experiences,  realizations, 
and  a  rapid  succession  of  ideas  and  events,  sixty  years  beneath  these  skies, 
on  these  shores,  yield  more  of  life  than  eighty  years  in  any  State  beyond 
the  Rocky  Mountains. 

The  butterfly,  born  upon  a  beautiful  morning  in  June,  that,  with  parti- 
colored wings,  floats  through  the  transparent  air  and  sips  the  nectar  from 
a  thousand  varieties  of  flowers,  during  one  brief  day  has  lived  longer, 
when  the  sun  goes  down  behind  the  western  sea  and  its  life  goes  out,  than 
the  slow-breathing  turtle  of  a  hundred  years. 

But  you  have  to  do  with  propositions  which  concern  the  material  welfare 
of  this  State,  which  have  to  do  with  the  prosperity  and  happiness  of  every 
citizen  of  California. 

You  have  to  do  with  propositions  which  are  to  determine  and  which  are 
now  determining  that  California  is  destined  to  be  the  richest  and  most 
populous  State  in  the  Union.  Within  the  borders  of  the  County  of  Fresno, 
with  the  aid  of  manufactures,  there  are  resources  sufficient  to  support  in 
comfort,  even  in  luxury,  every  man,  woman,  and  child  in  the  State  of  Cal- 
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ifornia — more  than  a  million  souls.  This  does  not  seem  extravagant,  when 
it  is  remembered  that  we  have  an  area  of  sixty  by  thirty  miles  divided  into 
small  holdings,  already  under  an  organized  system  of  irrigation,  both  direct 
and  indirect,  and  a  soil  of  most  marvelous  fertility,  with  capabilities  supe- 
rior to  the  soil  of  Egypt  in  the  days  of  the  Pharaohs,  ana  a  county  area 
equal  to  the  great  State  of  Massachusetts.  We  will  not  see  the  day — ^I 
trust  we  may  not — but  the  time  is  coming  when  California  will  support 
thirty-five  or  forty  millions  of  people.  It  is  needful,  therefore,  that  every 
man  and  woman  should  bring  his  best  talent  and  genius  to  bear  upon  the 
development  of  our  incalculable  resources.  As  shown  by  the  statistics  of 
the  United  States,  our  population  now,  including  immigration,  is  doubling 
itself  every  twenty-five  years.  We  have  now  in  the  neighborhood  of  seventy 
millions  of  people  in  the  United  States.  In  revolutionary  times  we  had 
about  three  millions  of  people  in  this  vast  domain.  Now  seventy  million, 
and  in  twenty-five  years,  according  to  the  statistics,  we  shall  have  one 
hundred  and  forty  millions  of  souls,  and  unless  we  close  down  the  gates  of 
immigration  (I  make  no  political  allusion  here)  something  must  be  done 
speedily.  We  must  support  our  people,  those  who  come  and  those  who 
are  bom  here.  Fifty  years  from  now  our  population  at  the  present  rate 
will  be  two  hundred  and  eighty  millions!  Since  our  population  is  growing 
so  prodigiously  it  will  become  the  duty  of  the  great  State  of  California  to 
support  a  very  large  number  of  this  tremendous  population. 

There  is  a  grand  future  for  California.  I  have  traveled  and  observed 
somewhat,  and  I  declare  that  I  have  never  been  in  the  midst  of  a  com- 
munity engaged  in  rural  pursuits  so  intelligent  and  so  progressive  as  the 
people  of  California.  We  have  more  gentlemen  farmers,  in  the  high  sense 
of  the  word — men  of  education,  men  of  culture,  men  of  thought,  men  of 
reflection,  men  who  are  looking  to  it  that  every  square  yard  produces  the 
best  possible  result,  both  as  to  quantity  and  quality — I  say  we  have  more 
of  these  men  aod  women  in  this  country  than  any  other  country  that  I 
have  had  the  pleasure  of  visiting. 

I  desire  to  call  your  attention  to  the  great  importance  of  preserving 
from  destruction  the  forests  which  cover  the  various  watersheds  of  this 
State  where  the  snows  fall.  These  are  the  sources  of  the  streams  which, 
flowing  down  through  the  cafions  and  mountain  gorges  and  debouching  out 
on  the  plains,  fertilize  and  render  productive  our  lands. 

It  may  seem  strange  to  you,  but  think  of  it  a  moment;  about  sixteen 
years  ago  the  great  valley  of  the  San  Joaquin,  one  of  the  most  splendid 
valleys  in  the  world,  destined  to  become  one  of  the  wealthiest,  most  popu- 
lous, rivaling  ancient  Egypt  in  all  her  glory,  both  as  to  the  quantity  and 
quality  of  her  products,  and,  certainly  capable  of  surpassing  her  in  the 
arts  of  civilization,  was  a  desert  waste.  She  has  no  pyramid  of  Cheops  to 
build;  but  her  farmers,  with  cultivated  brain  and  brawny  arm,  within  the 
shadow  of  their  own  vine  and  fi^  tree,  and  close  to  the  domestic  hearth- 
stone, have  to  build,  and  are  building  for  themselves,  their  families,  and 
country,  grander  and  more  enduring  monuments — monuments  which  will 
transmit  honored  names  to  posterity. 

By  your  permission,  I  desire  to  especially  refer  to  the  growth  of  Fresno 
County.  Ten  years  ago,  the  City  of  Fresno  was  a  mere  village,  containing 
but  a  few  hundred  people.  There  were  only  three  brick  buildings — small 
ones  at  that — in  the  town.  There  were  no  other  brick  structures  within 
the  limits  of  the  present  city;  the  population  of  the  county  was  about  eight 
thousand  five  hundred,  and  the  village  has  grown  to  a  city  of  twelve  thou- 
sand population. 
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The  county  population  has  increased  to  forty  or  forty-five  thousand. 
The  wealth  of  the  county  was  from  six  to  seven  millions,  which  has  since 
grown  to  thirty-eight  millions  of  dollars  of  taxable  property.  All  of  this 
country  was  a  pastoral  country;  shepherds  had  possession  of  this  vast 
domain;  not  a  vineyard  in  all  the  land  round  about,  not  a  fig  tree  under 
which  to  rest  from  the  rays  of  the  burning  sun,  not  a  single  stream  flowing 
Across  these  plains  to  quench  the  thirst  of  the  famishing  traveler,  not  a 
home  adorned  with  a  flower  garden,  or  with  a  tree  or  anything  to  relieve 
the  eye  or  to  cause  the  traveler  to  believe  that  there  was  any  future  what- 
ever for  this  country;  the  ground  squirrel,  the  horned  toad,  the  rattlesnake, 
and  the  coyote  had  possession  of  the  land.  Only  about  sixteen  years  ago 
the  first  water  was  diverted  upon  these  plains.  Since  that  time  a  most 
wonderful  change  has  come.  The  sheepherder  who  has  grown  white  in 
the  service,  and,  Rip  Van  Winkle  like,  had  fallen  asleep,  woke  up  one 
morning  just  after  Mr.  Church  had  constructed  the  first  canal,  and  lo! 
what  a  transformation! 

Where  but  yesterday  were  desert  plains  and  boundless  deserts,  to-day 
were  blooming  orchards  and  evergreen  alfalfa  fields,  palatial  homes,  long, 
extended,  and  well  shaded  avenues,  beautiful  gardens,  parterres  of  flowers. 
It  seemed  as  if  the  enchantress  herself  had  come,  and  so  she  had.  For 
long  years,  and  for  centuries  it  may  be,  the  waters  of  the  mountains  had 
been  wooing  and  courtine  the  valleys  and  plains  that  lay  below.  It  was 
through  the  eenius  and  the  enterprise  of  men  who  had  confidence  in  the 
fact  that  Grod  made  the  water  for  the  land  and  the  land  for  the  water,  that 
thev  went  into  the  mountain  and  to  the  riverside  and  dug  a  trench  wide 
and  deep,  and  the  plow  and  the  shovel  of  the  earnest  and  honest  laborer 
were  followed  and  pursued  even  down  to  these  plains  by  the  refreshing 
waters,  and  lo  I  the  bridegroom  came,  and  the  water  and  the  land  were 
married  and  made  one. 

I  tell  you,  the  priest  who  performed  that  ceremony  endeared  himself, 
iiot  only  to  his  own,  but  to  all  the  coming  generations.  It  is  of  interest  to 
this  Convention  and  every  man  engaged  in  agricultural  or  horticultural 
pursuits,  and,  in  fact,  as  I  understand  it,  it  is  the  business  of  this  Conven- 
tion to  consider  all  matters  that  tend  or  conduce  to  the  growth  and  pros- 
perity of  this  State. 

The  means  to  be  called  into  requisition  for  the  preservation  of  our  forests 
are  well  worth  the  consideration  of  this  Convention.  Something  must  be 
done  that  the  great  valleys  of  the  San  Joaquin  and  Sacramento,  and  all 
other  valleys  in  the  State,  may  subserve  nature's  designs,  and  yield  to  man 
the  vast  treasure  so  long  concealed. 

I  heard  several  members  of  this  Convention,  last  night,  as  I  came  from 
San  Francisco,  say  that  the  development  of  the  southern  half  of  California 
was  simply  phenomenal;  that  they  had  never  seen  a  development  compar- 
able to  it;  that  they  were  beginning  to  feel  that  Northern  California  should 
bestir  herself,  and  call  into  requisition  all  her  resources,  if  she  would  keep 
pace  with  the  times. 

There  is  no  room,  however,  for  jealousy  here.  We  all  love  aU  California. 
While  the  northern  portion  of  California  may  produce  some  things  that 
we  do  not,  we  can  produce  some  she  does  not. 

Where  shall  we  go  to  find  finer  qualities  of  wines,  that  give  forth  a  more 
•exquisite  bouquet,  than  those  from  the  hillsides  of  old  Sonoma  and  Napa? 
You  cannot  find  them,  if  the  proper  skill  be  brought  to  bear  upon  their 
manufacture,  even  in  the  vine-clad  and  sunlit  hills  of  France,  and  even 
France  has  recently  awarded  us  several  medals  of  merit  for  the  wine  pro- 
duced in  this  State.  Let  us  wait  a  little  while. 
26" 
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But  speeches  of  welcome  should  be  characterized  by  brevity  and  hearti- 
ness, and,  therefore,  I  must  hasten  to  a  close. 

A  word  in  reference  to  raisins.  Fresno  County  has  become  the  raisin 
center  of  the  State  of  California — California  is  now  the  raisin  center  of  the 
world.  You  are  not  jealous  of  us,  but  you  will  stand  in  with  us,  shoulder 
to  shoulder,  and  try,  as  we  are  neighbors,  to  add  to  the  importance  of  this 
most  splendid  industry. 

I  congratulate  you  upon  this  most  auspicious  occasion,  and  I  trust  thai 
your  deliberations  will  redound  not  only  to  your  personal  gain,  but  to  the 
advancement  of  the  interests  of  the  State,  and  I  bid  you  God-speed  in  the 
acquisition  of  the  necessary  information  that  may  enable  you  to  destroy 
the  pests  which  in  every  country  attack  almost  every  product.  There  are 
enemies  throughout  all  nature  to  our  interests.  I  trust  you  may  be  able  to 
apply  the  proper  remedies,  that  you  may  increase  the  quantity,  and  along 
with  it  improve  the  quality  of  our  products. 

I  may  remark  that  it  is  most  propitious  that  so  many  men  and  so  many 
women  in  this  country — men  of  fine  education;  men  and  women  who  have 
taken  degrees  at  colleges— engage  in  these  various  industries. 

Miss  Austin,  a  neighbor  of  ours — peace  to  her  ashes — who  departed  this 
life  but  a  few  months  ago,  came  on  these  deserts  and  barren  plains  withodi 
any  special  encouragement,  and  became  the  raisin  pioneer  of  this  country^ 
and  accumulated  for  herself  and  her  heirs  a  large  fortune.  Having  done 
much  good  in  her  life,  both  for  herself  and  her  neighbors,  she  left  an  honor- 
able name.  She  was  a  woman  of  glorious  character,  and  of  most  magnifi- 
cent courage,  entitled  to  one  of  the  highest  places  prepared  for  the  just 
and  the  good.  What  can  not  woman  do  if  she  will?  And  so  we  find 
intelligent  men  and  women  all  over  the  State,  who  are  engaged  in  these 
industries.  We  take  pride  in  them.  The  young  men  and  the  young  women 
of  this  State  have  declared  the  dignity  of  labor. 

In  conclusion,  let  us  take  an  especial  pride  in  the  advancement  of  the 
interests  of  the  State  in  which  we  live,  for  no  State  alBFords  such  opportu- 
nities for  enjoyment,  promotion,  and  exaltation  in  life  as  California. 

Young  men,  I  congratulate  you,  and  young  women,  too,  that  your  lot 
has  been  cast  in  this  land  of  eternal  spring. 

By  performing  your  duty  in  whatever  field  called,  you  will  find  opportu- 
nities which,  if  accepted,  will  enable  you  to  get  upon  the  tide  of  success, 
and  with  it  you  may  drift  to  the  close  of  a  lofty  and  useful  life.  I  thank 
you. 


FRUIT  PESTS  AND  THEIR  EXTERMINATION. 
Bssay  by  Louis  Yf,  Bubb,  Bakersfield. 

Gentlemen  op  the  Convention:  The  subject  of  "  Fruit  Pests  and  their 
Extermination  "  is  one  of  spcial  interest  to  fruit  growers  just  now,  in  view 
of  the  fact  that  the  high  prices  realized  for  this  season's  crop  of  fruit,  both 
green  and  dried,  will  result  in  a  large  increase  of  the  area  devoted  to  fruit 
culture. 

We  are  not  troubled  with  a  very  great  variety  of  fruit  pests  in  this  county 
(Kern),  the  codlin  moth,  woolly  aphis,  peach  moth,  red  spider,  a  couple  of 
varieties  of  borers,  and  that  bane  of  the  California  fruit  grower,  the  "  per- 
nicious scale,"  being  about  the  sum  of  our  offenders.  Being  limited  for 
time,  I  will  confine  myself  to  a  few  remarks  regarding  our  experience  in 
this  county  with  the  latter  insect. 
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The  history  of  the  Aspidiotua  pemidosua  in  Kern  County  commences, 
I  presume,  like  that  of  almost  every  other  county  in  the  State  where  it 
exists,  brought  here.  It  was  first  discovered  about  twelve  years  ago  in  an 
orchard  near  Bakersfield  on  trees  sold  by  a  Sacramento  nurseryman  whose 
name  was  by  no  means  *'  weak ''  (?).  In  the  course  of  time,  this  orchard 
and  its  neighbor  became  so  badly  infected  that  fruit  would  not  mature  on 
the  trees.  About  this  time  a  county  Horticultural  Commission  was  organ- 
ized, but,  beyond  making  an  abortive  attempt  at  this  orchard,  accomplished 
nothing.  About  four  years  after  the  appearance  of  the  pest  in  tne  first 
mentioned  orchard,  the  same  insect  was  found  in  another  orchard  ten 
miles  south  of  the  first,  and  investigation  showed  that  it  had  been  brought 
on  trees  purchased  from  the  same  Sacramento  man  who  sold  the  first  lot, 
but  at  least  two  years  later.  On  the  first  tour  of  inspection  made  by  the 
present  County  Board,  a  third  case  was  found  on  the  '^  South  Fork  "  of  ICern 
River,  in  the  mountains,  seventy-five  miles  away  from  either  of  the  orchards 
mentioned,  and  inquiry  developed  the  fact  that  here,  too,  it  came  from  this 
same  Sacramento  man — "  bad  luck  to  him  1 "  In  this  last  case,  the  infected 
tree  had  been  planted  in  an  isolated  place,  but  not  doing  weU,  as  the  pro- 
prietor said,  it  had  been  moved  on  higher  ground,  into  the  middle  of  a 
thrifty  young  orchard,  and  had  succeeded  in  infecting  the  entire  orchard. 
A  fourth  case  was  found  at  Kernville,  and  again  a  tree  from  this  same 
Sacramento  nursery  was  the  medium.  From  these  four  orchards  have 
spread  the  insects  which  have  been  making  life  a  burden  to  our  fruit  grow- 
ers. Nowhere  in  the  county  can  a  case  be  found,  dating  back  beyond  two 
years,  that  cannot  be.  traced  directly  to  some  one  of  these  orchards.  See 
the  damage  caused  by  one  man,  and  yet  he  complacently  counts  his 
shekels,  and  would  probably  repeat  the  dose  should  opportunity  offer. 

The  members  of  the  County  Board  have  been  greatly  hampered  in  their 
efforts  by  the  unwise  action  of  the  Board  of  Supervisors.  One  of  these, 
from  some  unknown  cause,  determined  to  abolish  the  Commission,  and 
finding  that  he  could  not,  caused  a  resolution  to  be  adopted  allowing  the 
members  of  the  Commission  the  munificent  sum  of  one  dollar  a  day,  and 
pay  their  own  expenses.  Think  of  it!  less  than  Chinamen's  wages  to  do 
such  work  as  was  required  of  us.  Well,  we  just  didn't  do  it,  and  last  spring 
a  new  Board  of  Supervisors  set  us  on  our  (legal)  way  rejoicing.  In  the 
early  part  of  this  year,  for  the  first  time,  was  any  concerted  attempt  made 
to  destroy  this  pest,  and,  although  late  in  starting,  such  success  attended 
our  labors  that  I  feel  warranted  in  saying  that  another  season  will  sfee  an 
approximate,  if  not  complete,  extermination  of  the  pernicious  scale  in  Kern 
County. 

EXTERMINATION. 

V 

Perhaps  I  ought  rather  to  say  *'preveution,"  for  of  what  avail  is  it  for  a 
Commission  to  work  faithfully  and  energetically  the  entire  season,  keeping 
weak  and  doubting  Thomases  up  to  the  rack,  laboring  with  the  bigoted, 
and  enduring  the  curses  of  all,  only  to  find  at  the  end  that  some  measly, 
grasping  nurseryman  has  nullified  all  our  work  and  reloaded  the  county 
with  scale  bugs;  for  a  Commissioner,  however  good  his  intentions,  cannot 
be  everywhere  at  once;  cannot  be  in  the  orchard  and  at  the  railroad  depot 
at  the  same  time.  Last  season,  when  we  had  completed  our  work,  as  we 
supposed,  word  was  sent  us  that  a  new  lot  of  nursery  stock  was  being 
delivered  from  Sumner.  An  immediate  inspection  showed  the  stock  to  be 
badly  infected  with  the  pernicious  scale,  and  this  stock,  too,  came  from  Sac- 
mento — ohl  Sacramento— and  a  good  part  of  it  had  already  been  delivered 
to  different  parts  of  the  county,  despite  our  published  warning  to  the  public 
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not  to  receive  nursery  stock  from  outside  the  county  without  either  a  clean 
bill  of  health  or  a  certificate  of  disinfection  accompanying  each  shipment 
It  seems  to  be  the  hardest  thing  in  the  world  to  convince  people  that  you 
are  working  for  their  best  interests.  They  get  an  idea  into  their  heads 
that  you  are  tr3ring,  in  some  mysterious  way,  to  get  the  best  of  them,  and 
that  settles  it  You  can't  do  anything  with  them  until  you  convince  them 
that  you  have  power  to  compel  them  to  do  what  you  are  trying  to  persuade 
them  they  ought  to  do  of  their  own  accord.  Now,  in  the  matter  of  the 
nurserymen,  it  certainly  seems  to  me  that  under  the  law  the  State  Board  of 
Horticulture  has  full  power  to  act.  It  is  only  necessary  for  them  to  m  ake  and 
publish  a  regulation  requiring  each  and  every  shipment  of  nursery  stock  to  be 
accompanied  either  by  a  clean  bill  of  health  or  a  certificate  of  disinfection 
from  a  County  Commissioner,  a  local  Inspector,  or  a  Quarantine  Guardian; 
such  bill  or  certificate  to  be  not  more  than  two  months  old  either,  and  then 
we  have  some  chance  of  holding  Mr.  Nurseryman  down;  and  the  Board 
can't  make  such  regulations  too  strict,  and  a  nurseryman  should  be 
promptly  and  publicly  quarantined  every  time  he  is  caught  attempting  to. 
evade  it.  The  press  could  help  us,  too,  by  publishing  notice  of  such  action 
on  the  part  of  the  State  Board,  which  would  tend  to  make  a  man  very 
cautious  about  running  up  against  such  publicity.  Certainly,  no  one  should 
hesitate  in  being  severe  with  such  a  man;  he  never  hesitates  in  inflicting 
untold  injury  on  the  fruit-growing  portion  of  the  community. 

The  extirpation  of  the  insect  itself,  so  far  as  the  killing  of  it  is  concerned, 
seems  to  me  to  be  the  simplest  part  of  the  problem.  When  our  present 
Commission  first  began  operations,  we  recommended  the  caustic  soda  and 
potash  remedy.  I  have  seen  some  excellent  work  done  with  this  wash, 
but  such  cases  were  the  exception,  rather  than  the  rule.  It  seems  to 
depend  entirely  upon  the  manner  in  which  the  wash  is  compounded  and 
the  way  it  is  applied,  and  the  same  rule  will  equally  apply  in  cases  of  all 
washes.  Our  friend,  Mr.  Cadwell,  of  Petaluma,  very  aptly  expressed  the 
true  inwardness  of  this  when  he  said:  "Now, in  putting  this  wash  on, I  do 
not  go  to  town  and  say  to  my  Chinaman,  go  and  put  this  on.  I  do  not  say 
to  my  hired  man,  do  it  before  I  come  back.  I  go  myself  and  prepare  it 
I  get  my  men,  and  go  right  with  them,  and  I  put  it  where  it  should  be, 
and  there  lies  the  success  of  all  your  washes."  We  use  the  winter  remedy 
recommended  by  the  State  Board  in  their  regulations,  bearing  date  of  June 
29,  1889,  being: 


Lime 25  pounds. 

Sulphur 20  pounds. 

Salt 15.  pounds. 


Care  must  be  taken,  however,  to  keep  constantly  stirring  while  boiling, 
otherwise  your  compound  will  crystallize  and  have  no  strength.  This 
remedy  is  absolutely  murderous  in  ite  effect.  No  scale  bug  can  hope  to 
escape  if  once  within  its  embrace,  and  **  there's  the  rub."  There  is  where 
Mr.  CadweU's  remarks  fit  in.  To  hit  the  scale  bug  is  the  true  secret,  and 
only  careful,  painsteking  work  will  do  any  good.  At  first,  when  using  this 
new  remedy,  it  seemed  as  if  we  had  made  a  failure.  At  several  places 
where  the  solution  had  been  used  but  once,  a  second  inspection  showed 
that  the  insect  was  apparently  well,  and  thriving  under  its  coat  of  white- 
wash. In  such  cases  a  second  sprajdng  was  ordered,  which  left  nothing 
but  a  mass  of  scurf  to  tell  where  the  bugs  had  been.  In  one  case,  how- 
ever, the  second  application  had  not  been  made,  and  being  near  my  own 
place,  I  kept  close  watch  upon  it.  Examination  with  a  hand  glass  failed 
to  disclose  any  live  insect  on  the  surface  of  the  tree.    Turn  up  the  outside 
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coating  of  wash  and  scales  and  bugs  were  visible  in  plenty,  and  the  micro- 
scope showed  them  to  be  alive.  For  at  least  six  months  this  state  of  affairs 
continued,  and  yet,  in  all  that  time,  not  a  single  scale  bug  could  be  found 
on  the  new  growth  of  that  tree,  although  it  was  twined  in  and  laced  about 
the  older  growth;  nor  did  the  fruit  show  the  presence  of  the  insect;  but 
the  tree  then  began  to  wither,  until  finally  the  older  portion  died,  leaving 
the  newer  growth  from  the  bottom  vigorous  and  clean.  A  second  applica- 
tion would  undoubtedly  have  killed  the  insect  and  saved  the  (peach)  tree. 
I  certainly  think  this  remedy  is  the  solution  (?)  of  the  problem:  "  What 
shall  we  do  with  our  (San  Jose)  scale  bug?"  only  its  intelligent  preparation 
and  application  is  a  prime  necessity.  Don't  leave  such  work  to  a  careless 
or  stupid  laborer,  whose  only  object  is  to  get  through  a  disagreeable  job  as 
soon  as  possible,  but  give  it  your  personal  attention.  You  may  not  be  able 
to  get  all  the  insects  the  first  year,  or  even  the  second.  Suppose  you  do 
have  to  make  a  third  attempt;  won't  your  orchard  pay  for  it?  And,  hav- 
ing cleaned  your  trees,  if  you  do  not  watch  those  outside  parties,  and  help 
your  Commissioners  and  Quarantine  Guardians  to  keep  you  from  getting 
loaded  up  again,  you  may  depend  upon  it  your  orchard  will  not  pay  you. 

DISCUSSION. 

Mr.  N.  W.  Mothbral:  I  will  state  to  the  Convention  that  in  traveling 
over  the  State  I  find  the  same  state  of  things  that  this  gentleman  reports. 
I  have  traced  the  San  Jose  scale  to  nursery  stock  that  was  infested  and 
shipped  into  these  counties  from  other  sections;  their  own  nursery  stock 
was  nearly  always  free  from  the  San  Jose  scale.  I  find  that  where  they 
have  properly  applied  this  wash — ^the  salt,  sulphur,  and  lime — they  were 
uniformly  successful  in  killing  the  scale.  I  found  some  cases  where  it 
was  a  failure,  but  on  making  an  investigation,  which  I  always  did,  I 
found  that  they  had  not  boiled  the  sulphur  and  the  lime  in  the  first 
mixture;  that  they  had  just  mixed  it,  and  there  was  no  chemical  union 
formed.  I  am  satisfied  that  this  is  the  remedy  for  the  San  Jose  scale,  and 
if  the  instructions  of  the  Board  are  followed,  that  we  will  succed  at  least 
in  keeping  the  San  Jose  scale  in  dheck  everywhere.  I  find  in  parts  of  the 
State,  orchardists  who  were  usin^  the  wash  made  of  resin  and  caustic  soda 
about  a  month  before  the  fruit  is  marketed,  now  using  iust  a  light  spray 
over  the  trees,  and  that  this  would  kill  the  insect,  and  the  color  would  be 
restored  to  the  fruit,  and  they  marketed  it  without  any  damage.  This  I 
find  being  done  by  several  parties,  and  if  well  done,  I  think  it  will  be  a 
remedy.  This  remedy,  properly  applied,  will  always  relieve  you  of  speckled 
fruit,  and  give  you  good  fruit  to  send  to  market  There  is  no  excuse  for 
any  nurserymen  sending  oiit  infected  trees,  for  it  is  the  easiest  thing  in 
world  to  disinfect  with  this  lime  preparation. 

Mr.  Frank  A.  Kimball,  of  National  City:  I  will  ask  at  what  time  the 
resin  and  caustic  soda  wash  should  be  applied  on  the  fruit.  I  understand 
the  gentleman  to  say  that  several  parties  had  tried  it. 

Mr.  Motheral:  I  didn't  have  time  to  experiment  with  it  myself,  but  I 
am  satisfied  it  will  do.  I  could  not  give  the  exact  time,  but  from  what 
they  told  me  it  was  about  a  month  before  ripening.  They  took  two  and  one 
half  pounds  of  caustic  soda  to  ten  pounds  of  resin,  boiling  them  together 
until  the  resin  is  thoroughly  dissolved,  and  then  adding  enough  water  to 
make  one  hundred  gallons.  Spray  this  on,  and  it  puts  a  varnish  over  the 
fruit  and  over  the  insect  and  kills  him,  and  the  color  will  be  retained.  It 
has  to  be  done  in  time  for  the  entire  retaining  of  color. 
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Mel  Stabler:  I  will  ask  Mr.  Thomas,  of  Visalia,  if  he  uses  the  same 
formula  which  he  recommended  last  year? 

Mr.  Thomas:  I  would  answer  the  gentleman  that  I  would  use  just  the 
same  as  the  published  recipe:  Take  ten  pounds  of  lime,  and  start  with 
twenty  gallons  of  water  and  twenty  pounds  of  sulphur;  boil  it  three  quar- 
ters of  an  hour,  and  that  dissolves  the  sulphur  with  the  other  material; 
then  slack  your  other  ingredients  with  an  outside  bath,  and  that  will  make 
sixty  gallons.  In  applying  it  to  the  orchards  I  would  recommend  that  on 
plum  trees  and  apple  trees,  they  having  a  smooth  bark,  two  applications  be 
made  in  the  winter  time,  for  they  don't  seem  to  hold  the  wash  like  the 
peach  or  the  nectarine,  which  have  rough  barks.  I  do  not  claim  to  be  the 
author  of  this,  and  I  would  like  Mr.  Motheral  to  state  who  is,  and  let  the 
gentleman  have  the  credit  before  he  dies,  so  that  the  fruit  growers  can 
give  him  a  marble  slab. 

Mr.  Motheral:  I  think,  Mr.  President,  that  Mr.  Thomas  deserves  as 
much  credit,  perhaps,  as  the  author,  for  he  has  been  pressing  this  subject 
upon  the  attention  of  the  fruit  growers  of  the  State  lor  a  long  time,  and 
because  it  was  a  sheepherder's  dip,  nobody  would  believe  there  was  any 
merit  in  it  until  he  demonstrated  it.  The  facts  in  relation  to  it  are  these: 
Mr.  Habler,  a  large  sheep  man  of  Fresno,  every  spring  dipped  his  sheep  for 
the  scab,  and  had  a  neighbor,  who  had  a  little  orchard  that  was  being 
destroyed  by  the  scale.  He  asked  him,  "  Why  don't  you  take  my  sheep 
dip  that  is  left  over,  and  try  it  on  your  trees  ?"  Says  nabler,  "  I  will  tell 
you  " — ^he  was  a  little  bit  profane  and  he  says,  "  It  will  kill  the  devil."  I 
suppose  he  had  never  tried  it  on  him,  but  still  it  was  a  theory  of  his,  and 
he,  finally,  by  dint  of  very  strong  language,  got  his  neighbor  to  try  it,  and 
to  the  utter  astonishment  of  the  latter  it  not  only  killed  the  scale,  but  it 
invigorated  the  trees  so  much  that  the  next  year  he  had  a  fine  crop  of  fruit 
and  a  fine  orchard,  whereas  before  he  had  looked  upon  his  orchara  as  gone. 
This  man  is  named  Habler.  He  is  living  in  this  county  now,  or  possibly 
in  Tulare,  but  he  has  property  here. 


NATURE'S  METHODS  FOR  SUBDUING  INSECT  PESTS. 

Essay  by  D  W.  Coquillbtt,  Lo«  Angeles. 

Mr.  PREsmENT,  Ladies  and  Gentlemen:  Every  student  of  Nature  is 
aware  of  the  fact  that  in  accordance  with  certain  well  established  laws, 
the  various  kinds  of  plants  and  animals,  of  birds  and  insects,  are  restrained 
from  becoming  unduly  multipUed  so  as  to  threaten  the  extinction  of  the 
species  of  plant  or  animal  on  which  they  feed;  and  whenever  any  species 
does  thus  become  unusually  abundant,  this  of  itself  is  conclusive  evidence 
that  one  or  more  of  these  natural  laws  have  been  interfered  with — a  condi- 
tion of  affairs  that  is  usually  brought  about  through  the  agency  of  man. 
Take,  for  instance,  the  rabbit  pest  of  Australia.  In  their  native  land  in 
England  these  animals  never  become  sufficiently  numerous  to  be  regarded 
as  pests;  the  inclement  weather — the  long  winter  rains — and  the  persist- 
ent attacks  of  their  natural  enemies — the  hawks  and  owls,  the  weasels  and 
other  predatory  animals  and  birds — ^prevent  them  from  becoming  unduly 
multifuied.  In  other  words,  in  their  native  land  the  conditions  are  per- 
fectly natural,  and  in  consequence  of  this  these  animals  never  become 
unduly  plentiful. 
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But  when  a  colony  of  them  were  transported  to  Australia  and  liberated, 
the  conditions,  through  the  agency  of  man,  became  entirely  changed;  they 
found  in  their  new  quarters  a  climate  admirably  adapted  to  their  rapid 
increase,  their  natural  enemies  had  been  left  behind,  and  as  a  natural  con- 
sequence they  were  enabled  to  multiply  to  such  an  alarming  extent  that 
man,  with  all  of  his  devices  for  their  destruction,  was  unable  to  cope  with 
them. 

In  our  own  land  we  have  a  somewhat  parallel  case  in  the  history  of  the 
Colorado  potato  beetle  {Doryphora  KHineata,  Say).  During  the  year  1819 
or  1820,  a  party  of  explorers  found  specimens  of  this  insect  on  some  plants 
near  the  base  of  the  Rocky  Mountains,  where  it  had  evidently  existed  from 
time  immemorial.  On  the  one  hand  were  the  mountains,  which  formed  a 
natural  barrier  to  its  spreading  in  that  direction;  on  the  other  hand  was  a 
vast  stretch  of  country  where  no  plants  grew  congenial  to  its  taste,  so  that 
those  adventurous  individuals  which,  prompted  by  an  inborn  instinct  to 
*^  spread  abroad  and  multiply,"  flew  out  in  either  direction,  must  necessarily 
have  perished  of  starvation  before  arriving  at  a  place  where  their  favorite 
food-plants  grew.  Those  less  adventurous,  who  were  contented  to  ^^  stay  at 
home,"  suffered  still  further  decimation  of  their  numbers  through  the 
inclement  weather  as  well  as  through  the  attacks  of  their  natural  enemies; 
80  that  their  numbers  were  always  kept  within  due  limits. 

But  all  this  was  changed  when  civilization,  in  its  westward  march,  had 
reached  a  point  not  far  distant  from  the  native  home  of  this  insect,  and 
fields  of  potatoes  were  planted  at  various  places  on  the  plains.  The  insects, 
finding  the  leaves  of  the  plants  agreeable  to  their  taste,  rapidly  spread 
from  one  field  to  another;  and  thus,  by  getting  away  from  their  old-time 
•enemies,  and  finding  an  abundance  of  food  always  within  easy  reach,  it 
is  not  at  all  surprising  that  in  a  comparatively  short  space  of  time  they 
had  so  multiplied  and  spread  abroad  as  to  threaten  the  entire  destruction 
of  the  potato  crop  in  several  of  the  States. 

Now,  if  the  early  discoverers  of  these  insects  had  taken  a  colony  of  them 
and  turned  them  loose  in  the  midst  of  some  of  the  largest  potato-growing 
«ections  of  the  East,  we  would  have  had  an  example  of  what  has  uninten- 
tionally been  done  in  our  own  State  in  relation  to  the  introduction  of  our 
most  injurious  kinds  of  insects.  As  is  well  known,  but  a  comparatively 
:small  number  of  species  of  our  native  insects  are  destructive  to  cultivated 
plants  and  trees,  those  which  occasioned  such  widespread  destruction 
being  natives  of  other  lands,  having  been  imported  here  either  through 
ignorance  of  their  habits,  or  through  criminal  carelessness.  This  being 
the  case,  it  is  evident  that  if  we  wish  to  reduce  their  numbers  to  a  normal 
status,  it  would  be  necessary  for  us  to  bring  about  the  same  conditions  that 
'exist  in  their  native  land. 

Among  the  more  potent  factors  that  tend  towards  preventing  the  too 
rapid  increase  of  insects  may  be  mentioned  inclement  weather,  especially 
long-continued  rains,  and  the  attacks  of  insectivorous  animals,  birds,  and 
insects.  That  long-continued  rains  are  inimical  to  the  increase  of  insect 
pests  is  well  illustrated  upon  this  coast  in  the  northern  parts,  where  insect 
pests  are  almost  unknown;  whereas  in  the  southern  portion,  where  the  rain- 
lall  is  very  scant,  insect  pests  are  so  extremely  abundant  as  to  lead  one 
observer  to  remark  that  the  only  production  of  this  part  of  the  State  that 
didn't  have  scale  bugs  on  it  is  the  climate  I 

It  would,  of  course,  be  futile  to  attempt  to  bring  about  a  greater  precijji- 
tation  of  moisture  in  a  land  where  the  conditions  are  so  much  against  it. 
Moreover,  so  many  of  us  left  our  homes  in  the  East  in  order  to  escape  the 
long-continued  rain  storms  and  snow  storms,  the  cyclones,  and  other  cli- 
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matic  freaks,  that  very  few  would  desire  to  have  our  climate  other  than  it 
is.  For  these  reasons  it  will  be  necessary  for  us  to  turn  our  attention  to 
the  other  agencies  referred  to  above. 

That  any  kind  of  animal,  bird,  or  insect  that  is  able  to  thrive  in  any 
other  land  would  thrive  extremely  well  if  imported  into  this  State,  goes 
without  saying;  so  there  is  every  reason  for  believing  that  almost  any  kind 
of  animal,  bird,  or  insect  found  to  attack  insect  pests  in  other  lands  could 
be  successfully  introduced  and  propagated  in  the  orchards  and  orange 
groves  of  our  own  favored  State.  As  an  instance  of  what  may  be  accom- 
plished in  this  direction,  I  may  mention  the  case  of  the  Australian  lady- 
bird ( Vedalia  cardinaliSy  Mulsant),  recently  introduced  *  *  *  .  The  rapid 
and  thorough  manner  in  which  this  insect  has  swept  the  destructive  Icerya 
from  our  orange  groves  is  simply  astonishing.  As  I  have  given  an  extended 
account  of  this  ladvbird  in  "  Insect  Life  "  for  September  of  the  present 
year  (1889),  it  will  be  needless  to  repeat  it  here;  but  a  few  additional  facta 
may  be  of  interest. 

From  the  one  hundred  and  twenty-nine  specimens  received  between  the 
thirtieth  of  November,  1888,  and  the  twenty-fourth  of  January,  1889,  and 
colonized  on  an  orange  tree  under  a  tent  m  the  City  of  Los  Angeles,  by 
midsummer  I  had,  with  the  aid  of  Mr.  J.  W.  Wolfskill  and  Mr.  Alexander 
Craw,  distributed  nearly  fifteen  thousand  of  these  ladybirds  to  different 
localities  throughout  the  State.  This  will  give  some  idea  of  the  rapid 
manner  in  which  these  insects  increase. 

My  first  attempt  at  colonizing  thQse  ladybirds  on  trees  in  tlie  open  air 
was  made  in  the  thirty-five-acre  orange  grove  belonging  to  Colonel  J.  R. 
Dobbins,  of  San  Gabriel,  in  Los  Angeles  County.  This  was  on  the  twenty- 
second  of  February,  1889,  and  the  colony  consisted  of  thirty-five  individuals. 
I  placed  a  second  colony  in  the  same  grove  on  the  twentieth  of  the  follow- 
ing month,  the  latter  colony  consisting  of  a  little  over  one  hundred  indi- 
viduals. The  grove  was  very  thickly  infested  with  Icerya  at  the  time  of 
colonizing  these  ladybirds  in  it,  and  what  the  latter  have  accomplished 
may  be  gleaned  from  the  following  letter  received  from  Colonel  Dobbins^ 
under  date  of  October  22,  1889: 

DeXb  Sir:  Your  favor  of  the  twenty-first  instant  is  athand.jj'The  Vedalia  had  prac- 
tically freed  my  orchard  from  Iceryas  on  the  thirty-first  of  J  ulj.  It  was  on  that  date  that 
I  was  obliged  to  post  a  notice  at  the  entrance  to  my  place  saying  that  I  had  no  more  Ve- 
dalias  for  distribution.  The  scale  and  ladybird  had  fought  out  the  battle,  and  while  the  car- 
casses of  the  vanquished  were  everywhere  present  to  tell  of  the  slaughter,  the  victors  had 
disappeared  almost  entirely  from  the  field.  I  have  thirty-five  acres  in  orchard,  some  thirty- 
two  nundred  trees  in  all.  I  never  colonized  any  Vedalias  in  my  grove  excepting  the  two 
consignments  which  you  brought  to  me  yourself— one  box  on  February  twenty-second,  and 
two  boxes  March  twentieth.  I  noticed  the  first  increase  from  the  Lot  Ko.  1  on  the  fif- 
teenth of  April,  and  from  Lot  No.  2  on  the  twenty-fourth  of  same  month.  On  the  twenty- 
fifth  of  April  I  found  larvae  upon  several  adjacent  trees.  These  facts  are  from  memoranda 
made  at  the  time.  I  have  a  list  of  the  names  of  fruit  growers— two  hundred  and  twenty- 
six  (228)  in  number— to  whom  I  personally  distributed  over  one  hundred  and  twenty 
thousand  (120,000)  Vedalias,  in  colonies  of  various  sizes,  between  May  thirty -first  and 
July  thirty-first..,^  ^     SiT     C&  ^.i J^"'         .  .  _ 

The  following  interesting  account  of  the  working  of  these  ladybirds  in 
the  large  Chapman  orange  and  lemon  groves  in  the  San  Gabriel  Valley* 
covering  one  hundred  and  fifty-five  acres  of  land,  is  from  a  letter  received 
from  one  of  the  owners,  Mr.  A.  Scott  Chapman,  under  date  of  October  18, 
1889:; ^  ---:-  '      '   2Lii^  ^      ^ 

Dkab  Sir:  The  Vedalias  that  yon  brought  to  my  place  about  the  twentieth  of  last 
March,  and  which  we  colonized  on  four  large  orange  trees  that  were  covered  with  fiuted 
scales,  have  spread  in  all  directions,  although,  to  begin  with,  thej;  followed  the  direction 
of  the  wind  most  readily.  Prom  those  four  trees  thev  have  multiplied  so  rapidly  that  in 
my  orchard  of  three  thousand  trees  it  is  seldom  that  we  can  now  find  a  fiuted  scale.    I 
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find  a  few  of  them  on  some  weeds  in  spots,  but  I  cap  also  find  the  beetles  there.  The  trees 
have  put  on  a  new  growth  and  look  altogether  dififerent,  even  the  bJack  fungus  on  the  old 
leaves  has  loosened  its  hold,  and  begins  to  fall  to  the  ^ound.  Besides  having  cleared  ray 
orchard  thev  spread  also  to  the  orchard  of  my  cousin,  and  to  mv  father's  orchard.  The 
latter  was  also  reinforced  by  colonies  from  Mr.  J.  W.  Wolfskill  ana  from  Colonel  J.  R.  Dob- 
bins. As  my  father  has  some  ten  thousand  trees,  and  almost  all  were  more  or  less  infested, 
the  Vedalias  had  a  grand  feast  ahead  of  them,  and  they  have  done  their  work  wonderfully. 
What  I  have  said  of  my  orchard  applies  to  father's  also,  and  really  to  all  of  our  neigh- 
bors. When  the  Vedalias  first  began  to  multiply,  we  took  colonies  of  fifty  or  more  in  the 
§upa  state,  and  placed  them  in  different  portions  of  the  orchard,  and  even  had  we  not 
one  BO,  the  Vedalia,  unaided,  would  itself  have  reached  there  in  almost  the  same  time. 
On  the  Chapman  place,  the  Vedalias  have  cleaned  the  fluted  scales  from  one  hundred 
and  fifty  acres  of  land.  They  have  taken  more  tlian  an  oppressive  burden  off"  the  orange 
growers'  hands,  *  »  *  . 

Respectfully  yours, 

A.  SCOTT  CHAPMAN. 

The  obtaining  of  such  beneficial  and  highly  satisfactory  results  through 
the  importation  of  only  one  of  the  natural  enemies  of  our  insect  pests, 
indicates  what  would  undoubtedly  follow  if  all  of  the  natural  enemies  of 
these  pests  could  also  be  introduced  into  our  infested  orchards  and  orange 
groves. 

DISCUSSION. 

In  reply  to  questions,  Mr.  Coquillett  said  that  there  is  no  probability 
that  the  Vedalia  will  ever  destroy  all  of  the  cottony  cushion  scale  on  this 
coast;  that  is  quite  out  of  the  question;  but  it  will  keep  them  within  due 
limits,  and  in  order  to  distribute  them  it  will  be  necessary  to  establish 

fropagating  stations,  from  which  they  may  be  sent  to  any  region  where  the 
cerya  should  happen  to  break  out 

Mr.  D.  W.  'Thissell,  of  Winters:  Seven  years  ago  I  conceived  the  idea  of 
entrapping  the  codlin  moth,  and  during  that  period  I  have  invented  three 
difierent  styles  of  trap;  during  the  last  three  years  I  have  succeeded  beyond 
my  most  sanguine  expectations.  The  working  of  the  trap  is  simply  this: 
The  tree  is  cleaned  of  its  hiding  places,  the  trap  is  placea  upon  the  trunk, 
and  every  larva  that  crawls  up  or  goes  down  the  tree  enters  the  trap  and 
goes  through  its  transformation  and  comes  out  a  full-grown  codlin  moth 
miller,  which  cannot  escape,  but  remains  in  the  trap  three  days  and  dies. 
The  expense  upon  a  six-year  old  tree  is  four  cents  for  the  first  year,  and 
the  trap  will  last  from  three  to  five  years;  I  have  had  them  upon  my  trees 
now  three  years,  and  they  are  just  as  good  as  they  were  the  day  they  were 
placed.  Putting  that  estimate  upon  it,  allowing  that  the  trap  will  last  only 
five  years,  it  will  cost  a  little  less  than  one  cent  a  year  to  protect  your  trees 
from  the  ravages  of  the  codlin  moth,  not  including  the  cleaning  oi  the  tree. 
Mr.  a.  T.  Hatch,  of  Suisun:  I  would  like  to  say  in  that  connection  that 
I  have  used  something  similar  to  this — not  quite  the  same — with  very  good 
success.  However,  I  found  it  necessary  to  spray  my  pear  trees  in  the 
spring  on  account  of  the  saw-fly  worm  which  attacks  the  foliage,  and  when 
it  blossoms  eats  the  leaves,  and  the  sap  not  coming  freely  the  young  fruit 
falls  off.  We  use  a  spray  of  Paris  green  or  London  purple,  one  pound  to 
two  hundred  gallons  of  water,  and  that  destroys  all  these  saw-fly  worms.  We 
find  that  some  of  the  Paris  green  lodges  in  the  blossom  end  of  the  fruit, 
where  the  codlin  moth  first  lays  its  eggs,  and  when  the  young  are  hatched 
out  they  proceed  to  work,  and  the  first  thing  they  get  is  Paris  green;  we 
also  find  that  the  leaves  and  branches  are  the  parts  first  attacked  by  the 
slugs  (they  only  attack  the  perfected  leaf),  and  the  spray  bavins  touched 
all  those  leaves,  when  the  eggs  deposited  upon  them  are  hatched,  the  first 
food  of  the  young  slugs  is  Paris  green.  For  the  codlin  moth,  in  addition 
to  this  first  spraying  we  put  on  an  additional  spraying  before  the  fruit  turns 
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down;  after  the  fruit  turns  down  it  is  almost  useless  to  use  this  or  any  other 
spray  for  the  codlin  moth.  In  our  part  of  the  county  we  have  found  that 
to  be  the  very  best  remedy  we  have  used.  Two  hundred  gallons  of  the 
mixture  cost  from  20  to  25  cents,  and  since  we  have  begun  using  it  we  have 
no  fear  of  the  codlin  moth  on  our  pear  or  apple  trees. 

Mr.  Motheral:  I  can  say  that  I  found  parties  all  over  the  State  using 
this  wash  on  apple  trees  and  as  effectually  as  on  pear  trees,  saving  from  75 
to  90  per  cent;  and  those  in  the  same  locality  who  did  not  spray  with  Paris 
green  lost  all  their  fruit.  It  is  necessary  on  the  apple  to  spray  twice,  before 
the  apples  turn  down,  and  then  later  on.  The  last  crop  of  the  codlin  moth 
that  destroys  the  winter  fruit  will  lay  its  egg  anywhere  on  the  side  of  the 
apple,  and  if  an  apple  touches  another  one  it  will  lay  between  the  two.  In 
the  first  crop,  I  believe,  the  eggs  are  layed  in  the  blossom  end ;  later  on,  any- 
where. 

Mr.  W.  H.  Aiken,  of  Santa  Cruz:  As  to  the  length  of  time  that  the  Paris 
green  will  remain  upon  the  fruit,  I  believe  that  upon  the  coast,  where  the 
atmosphere  is  charged  with  moisture  and  occasional  fogs,  it  is  almost  impos- 
sible to  destroy  the  codlin  moth  by  this  wash;  that  is,  in  Santa  Cruz  County 
and  in  portions  of  Santa  Clara  County.  I  know  one  year  I  w&shed  five  times 
with  Paris  green — a  pound  to  one  hundred  and  sixty  gallons — and  myself 
and  neighbors  lost  two  thirds  of  our  apple  crop  in  spite  of  all.  We  began 
before  the  apples  turned  down,  with  a  strong  preparation,  indeed,  so  strong, 
that  in  many  cases  it  destroyed  the  leaves;  but  the  codlin  moth  fattened 
and  grew  all  the  same.  The  codlin  moth  seemed  to  work  in  September  on 
the  Newtown  Pippin  apple;  there  may  be  somebody  here  from  San  Jos^ 
better  informed  as  to  that  exact  locality,  but  I  cannot  say  that  the  wash 
has  been  entirely  successful  there.  I  know  in  Santa  Cruz  that  it  has  not, 
and  in  the  apple-growing  regions  of  Santa  Cruz  it  is  not  very  much  practiced 
at  present.  1  believe  in  the  warm  valleys  where  the  codlin  moth  appears 
very  early,  and  they  are  not  very  numerous,  there  may  be  very  good  effect 
One  neighbor  of  mine  who  sprayed  quite  extensively,  and  had  a  large 
apple  orchard,  tried  bands,  not  exactly  like  these  exhibited  here,  and  he 
washed  and  sprayed  his  trees.  He  caught  a  great  many  in  the  bands, 
and  he  said,  when  lying  down  under  his  trees  one  dav,  he  happened  to  turn 
over  some  lumps  of  dirt,  and  he  found  a  worm  under  almost  every  lump 
of  dirt,  and  he  said  he  didn't  see  the  use  of  working  on  the  bands  when 
the  ground  itself  was  alive  with  the  codlin  moth.  It  is  the  enemy  of  the 
apple  particularly,  not  so  much  the  pear.  I  known  of  pear  orchards  that 
have  almost  entirely  escaped  the  ravages  of  the  codlin  moth,  while  the 
apple  seems  to  be  its  natural  nourishment  and  is  very  much  preferred. 
I  sometimes  think  when  there  are  no  apples,  they  go  into  the  plums  and 
prunes.  I  am  not  certain;  I  have  found  what  appeared  to  be  something 
like  that.  Whether  we  can,  as  a  State  at  large,  entirely  escape  the  ravages 
of  the  codlin  moth,  I  very  much  doubt.  There  are  inventions  to  be  tried, 
and  work  to  be  done,  and  we  shall  be  able,  as  we  are  able  in  the  case  of  the 
San  Jose  scale,  to  reduce  the  number  and  relieve  the  trees  from  that  loss  of 
vigor  caused  by  the  excess  of  the  San  Jos^  scale.  Of  course,  a  tree  will 
stand  a  great  many  of  the  San  Jos^  scale  and  bear  a  very  fair  crop  of  fruit, 
notwithstanding  its  struggle  for  life.  In  all  these  washes  there  may  be 
something  found  that  will  entirely  eradicate  it,  but  I  have  yet  to  see  it; 
although  by  the  use  of  some  of  them  we  can  save  our  orchards  so  that 
they  make  a  profitable  crop.  The  ravages  of  the  codlin  moth  are  very  ex- 
tensive. It  has  made  havoc  in  Oregon,  Salt  Lake  City,  and  other  parts  of 
the  coast,  and,  I  believe,  will  spread  all  over  the  coast.  I  hope  my  friend, 
Mr.  Thissell,  will  get  this  bana  to  work  successfully.    I  have  used  it  my- 
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self  at  his  request,  and  quite  successfully,  although  not  so  as  to  effect  any- 
thing permanent.  I  am  very  much  pleased  with  it,  and  I  have  no  doubt 
it  will  kill  all  the  codlin  moths  that  either  go  up  or  down  the  tree;  but  is 
Mr.  Thissell  certain  that  it  has  any  effect  on  moths  under  lumps  of  dirt,  or 
in  ordinary  fences  and  many  other  places? 

Mr.  Motheral:  I  know  that  the  objection  has  been  made  to  this  wash 
that  it  is  poisonous,  but  I  have  never  known  anybody  to  be  poisoned  with 
it.  Evidently  there  is  some  danger  if  it  is  carried  too  far,  so  that  this  Paris 
green  remains  on  the  fruit.  It  does  not  seem  to  me  that  it  would  be  whole- 
some. I  don't  think  there  is  any  danger  in  using  this  wash  in  the  spring, 
but  later  on  in  the  season  1  don't  know  how  it  would  operate.  I  have  never 
heard  of  any  one  being  poisoned  by  it,  yet  I  have  found  parties  that  were 
afraid  to  use  it. 

Mr.  Frank  A.  Kimball:  In  regard  to  the  codlin  moth  hibernating,  pupa- 
ting in  ihe  ground;  I  have  taken  occasion  to  examine  trees  that  were 
growing  on  adobe  soil  that  was  more  or  less  lumpy.  Two  years  ago  I 
examined  trees  in  the  orchard  of  Mr.  Walker  in  Paradise  Valley,  in  San 
Diego  County.  He  had  his  trees  well  bandaged  with  burlaps  in  the  ordi- 
nary way;  under  the  bands  we  found  at  one  time  seven  worms;  in  the 
ground,  and  within  four  feet  of  the  tree,  we  found  forty-three  hibernating 
under  the  clods. 

Mr.  W.  H.  Aiken:  In  putting  on  this  Paris  green,  in  some  portions  of  the 
State  they  use  resin  so  as  to  make  it  stick,  and  spray  the  trees  right  up  to 
August  and  September.  The  chances  are  they  get  a  pretty  good  dose  on 
an  apple.  I  am  a  little  skeptical  in  this  matter.  I  don't  use  the  resin, 
and  I  don't  like  to  do  it,  but  I  understand  it  has  been  used  for  that  purpose. 

Mr.  Lelong:  I  want  to  suggest  that  Mr.  Coquillett  be  invited  to  tell  us 
something  about  the  beneficial  effects  of  parasites  on  the  red  scale  in  San 
Gabriel  and  Los  Angeles.    A  new  parasite  has  been  discovered  there. 

Mr.  Coquillett:  In  regard  to  the  parasite  on  the  red  scale,  I  have 
examined  the  subject  quite  thoroughly,  and  there  are  places  where  the 
parasite,  to  all  appearances,  has  rid  tne  trees  of  the  red  orange  scale.  There 
is  one  quite  extensive  orchard  that  a  year  ago  was  very  badly  infested  with 
the  red  scale,  and  the  owner  informed  me  that  he  had  done  nothing  to 
cure  it  whatever,  except  to  spray  with  pure  water — ^the  washes  had  very 
little  effect,  except  when  the  scales  were  first  hatched;  and  many  of  them 
are  infected  with  the  parasite,  so  that  a  majority  of  the  scales  nave  been 
destroyed  by  it.  There  are  two  kinds  of  red  scale  that  have  affected 
oranges  and  trees;  the  variety  in  San  Gabriel  Valley  is  supposed  to  have 
been  imported  from  Japan,  and  the  parasite  attacks  that  vanety  alone;  at 
least,  we  have  never  found  it  destroying  the  other  Variety.  As  to  whether 
this  little  parasite  will  ever  prove  effectual,  in  the  way  of  ridding  the  trees 
of  the  red  scale,  remains  to  be  seen.  I  halfway  doubt  it,  for  its  progress  is 
not  as  rapid  as  that  of  the  Australian  ladybug  has  been.  I  am  not  aware 
that  this  belongs  to  any  of  the  genus  in  the  United  States,  so  it  may  have 
been  introduced  on  the  red  scale  from  Japan,  or  any  other  country  that  it 
has  been  brought  from,  but  whether  it  will  prey  on  the  other  variety  of  red 
scale  or  not  remains  to  be  seen.  I  have  had  specimens  of  it  sent  to  the 
Santa  Ana  Valley,  and  it  is  yet  too  early  to  foretell  whether  it  will  feed  on 
that  scale  or  not.  As  long  ago  as  1880,  Professor  Comstock  foynd  para- 
sites on  the  San  Jose  scale;  I  Uiink  in  the  vicinity  of  San  Jose  itself,  and  he 
treated  on  it  in  his  report  for  1880.  We  have  the  same  variety  in  Los 
Angeles,  and  I  know  at  least  one  orchard  that  has  been  very  nearly  rid  of 
the  San  Jos^  scale,  through  the  working  of  the  parasite,  but  now  again  the 
scale  is  -becoming  almost  as  bad  in  that  orchard  as  it  was  at  first.    It  is 
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well  known  that  the  black  scale  cannot  thrive  in  very  hot  localities,  but 
that  is  not  the  case  with  the  red  scale  or  the  San  Jos^  scale  or  with  the 
cottony  cushion  scale.  With  the  latter  the  hotter  and  drier  the  locality, 
the  more  rapidly  it  seems  to  multiply  and  spread.  In  relation  to  the 
black  scale,  I  have  known  it  to  be  killed  out  in  very  hot  localities  during 
the  hot  part  of  the  year. 

Mr.  Hob  art:  I  would  like  to  say  I  live  in  a  district  where  they  have  had 
oranges  and  lemons  growing  for  seventeen  years,  and  never  saw  a  scale  of 
any  kind,  black,  red,  or  any  other;  it  is  very  hot,  and  the  rainfall  is  for  the 
last  year  about  thirty  inches;  the  very  hottest  was  105  degrees,  sometimes 
108  degrees — ^that  is  in  the  Ojai  Valley.  I  have  never  seen  an  insect  of 
any  kind  other  than  the  red  spider  on  almond  trees,  and  I  treated  them  as 
suggested  and  killed  two  or  three.  The  next  year  we  had  sixty-five  inches 
of  rain,  that  is,  seven  years  ago,  and  I  have  never  seen  the  red  spider  since, 
or  any  other  injurious  insect. 

Mr.  Morrison:  I  will  say  that  in  the  foothills  of  Placer  County,  where 
we  have  a  few  orchards,  there  are  orange  trees  thirty  years  old,  on  which 
there  have  never  been  scale.  In  the  orchard  of  J.  W.  Smith,  of  Horseshoe, 
there  is  a  thirty-year  old  tree  which  has  never  had  a  scale  of  any  kind, 
and  Mr.  J.  W.  Wilkes,  of  Newcastle,  also  has  trees  thirty  years  old  that 
never  have  had  scale.  We  know  nothing  about  the  scale  on  orange  trees 
in  those  foothills.  I  planted  out  orange  trees  covered  with  the  black  scale 
that  I  didn't  notice;  I  wasn't  an  hortipulturist  in  any  sense  of  the  word, 
and  when  I  found  them  I  thought  my  orchard  was  ruined,  but  the  next 
visit  I  paid  to  the  orchard  they  were  all  gone;  where  they  went  I  don't 
know. 

Mr.  Lelong:  Statements  have  been  made  that  trees  infested  with  the  red 
scale  have  been  taken  into  Oroville  and  the  scale  had  seemingly  disappeared 
afterwards  without  any  apparent  cause;  and  this  was  attributed  to  climatic 
influence.  This  I  think  is  a  mistake,  because  during  the  last  two  vears  there 
have  been  a  great  manv  specimens  sent  from  that  locality  which  the  writ- 
ers have  claimed  was  the  red  scale,  but  in  no  instance  has  there  ever  been 
received  a  specimen  of  the  red  scale  from  those  districts;  in  most  cases  it 
has  been  the  brown  or  soft  orange  scale;  the  color  of  it  resembles  the  black 
scale.  The  red  scale  lives  in  the  hottest  country  on  the  globe;  it  destroyed 
many  orange  groves  on  the  Cape  of  Good  Hope,  where  the  thermometer  in 
the  summer  goes  up  as  high  as  125  degrees;  where  the  trees  in  the  summer 
have  been  scorched  until  nearly  ruined  for  a  time,  but  the  heat  did  not  kill 
the  red  scale.  No  specimens  of  the  red  scale  have  ever  been  received  at 
the  office  from  that  part  of  the  State. 

Mr.  Motheral:  At  Marysville  I  was  told  that  twelve  or  fifteen  years  ago 
the  scale  was  carried  there  and  it  took  ten  or  twelve  years  to  spread  over 
that  little  town;  there  must  be  some  condition,  climatic  or  otherwise,  that 
has  not  been  favorable  for  their  multiplication. 

Mr.  Kimball:  It  is  clear  that  the  red  scale  does  not  spread  rapidly.  It 
has  been  at  Riverside  for  a  good  many  years,  and  last  season  the  citizens 
decided  to  take  heroic  measures  for  its  extermination;  and  they  bought 
some  three  or  four  blocks  of  land  nearly  in  the  center  of  the  town  of  River- 
side, and  cut  the  limbs  entirely  back,  making  the  trees  hitching  posts. 
I  think  ijiiey  paid  $5,000  for  the  privilege  of  cutting  off  the  tops  of  the 
trees,  and  they  thereby  probably  entirely  exterminated  the  red  scale  from 
Riverside. 

Mr.  Lelono:  I  hope  it  will  not  be  inferred  that  the  scale  that  exists  in 
Marysville  is  all  over  everything.  Marysville  has  but  very  few  orange 
trees,  which  are  generally  in  gardens  and  front  yards.    There  is  one  small 
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orchard  near  the  river.  A  great  many  reports  are  made  that  the  scale  is 
all  through  there,  but  I  do  not  suppose  there  are  five  hundred  orange  trees 
in  Marysville  or  vicinity,  and  it  is  confined  to  that  locality. 

Mr.  Pyle:  They  say  every  man  is  happy  when  he  has  a  hobby  to  ride, 
and  no  man  is  happy  without  a  hobby.  Now  I  cannot  let  go  of  the  raisin 
proposition.  We  nave  among  us  very  eminent  raisin  men  who  have  made 
a  business  of  that  matter,  whose  property  is  threatened,  and  they  ought  to 
be  making  investigations,  or  to  have  made  investigations  and  experiments, 
and  be  able  to  tell  us  something  about  this  vine  disease.  Now,  this  is  a 
matter  that  should  not  be  hidden,  and  I  think  it  is  the  duty  of  any  man 
in  Fresno  County,  if  he  has  lost  a  vine  from  that  cause,  to  let  this  Conven- 
tion know  it 


FIG  CULTURE  AND  SEEDLING  SMYRNA  FIGS. 

Essay  by  E.  W.  Maslin,  Loomis. 

A  fad  is  a  serious  thing,  and  the  most  difficult  matter  in  this  world  to 
determine.  And  this  truth  all  horticulturists  appreciate  who  have  ever 
endeavored  to  ascertain  the  origin  and  characteristics  of  any  new  varieties 
of  fruit.  We  are  deeply  interested  in  knowing,  for  a  certainty,  whence 
came  and  how  originated  an  approved  variety  of  fruit;  first,  that  the  first 
grower  may  have  the  credit  of  his  experiment  so  that  others  may  be  incited 
by  his  example,  and  secondly,  that  others  may  repeat  the  experiment, 
under,  possibly,  better  conditions.  I  once  wondered  why  there  snould  be 
so  much  doubt  as  to  who  originated  the  Muir,  Thissell,  or  McDevitt  peach, 
or  who  imported  the  Zinfandel,  Tokay,  and  other  varieties  of  grapes.  I  no 
longer  wonder  since  my  experience  in  searching  for  the  Smyrna  fig  or  fig 
of  commerce.  For  six  years  I  have  pursued  it  in  nearly  every  county,  but 
have  not  yet  found  it.  Nearly  every  nurseryman's  catalogue  tells  you  that 
he  has  the  true  Smyrna  fig,  and  at  each  county  fair  there  is  an  exhibitor 
who  has  the  Smyrna  fig,  which,  in  the  stereotype  language  of  the  commit- 
tee on  prizes,  ^^s  superior  to  the  Smyrna  imported  fig,  and  must  displace 
it  in  the  markets  of  the  world."  I  have  found  but  one  grower  who  has  not 
confessed  to  me  that  the  so  called  Smyrna  fig  was  not  a  Smyrna  fig,  but 
was  only  so  called  because  it  was  white — nurserymen  never  confess. 

The  truth  is  that  there  is  not  at  this  day  in  the  State  a  fig  which  we  can 
say  positively  and  with  absolute  certainty  is  the  same  fig  as  the  Smyrna 
fig  of  commerce,  or  if  any  one  has  produced  a  Smyrna  seedling  that  it  is 
equal  to  the  imported  fig.  It  seems  to  me  the  veriest  nonsense  to  declare, 
as  is  declared  each  year,  that  certain  dried  figs  are  superior,  or  even  equal, 
to  the  Smyrna  fig.  The  Smyrna  fig  has  established  its  character,  and  is 
accepted  in  all  the  markets  of  the  world  as  the  highest  type  of  dried  fig. 
It  is  the  standard  fig  of  commerce,  and  it  is  useless  to  try  to  supplant  it  by 
any  fig  not  at  least  its  equal. 

The  edible  fig,  as  we  find  it,  is  a  collection  of  small  fruits  surrounded  by 
a  fieshy  tissue  abounding  in  sugary  juice.  The  thinness  of  the  skin  of  the 
receptacle,  the  amount  of  saccharine  matter  and  fieshy  tissue,  and  the 
number  of  seeds,  determine  the  quality  of  the  fig.  The  excellence  of  the 
Smyrna  fig  lies,  as  Mr.  Gustav  Eisen  has  so  well  and  often  pointed  out,  in  the 
abundance,  in  the  receptacle,  of  the  minute  fruits  or  so  called  seeds,  and 
especially  in  that  these  seeds  are  filled  with  albuminous  matter  of  a  strong 
aromatic  flavor.  No  one  mistakes  the  taste  of  a  Smyrna  fig,  and  this  taste, 
so  acceptable  to  all,  is  derived  solely  from  the  seed.    Until,  therefore,  we 
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can  produce  a  fig  containing  fruits  or  seeds  filled  with  like  albuminous 
matter,  we  cannot  hope  to  eoual  the  Smyrna  fig.  I  believe  it  possible  to 
produce  such  a  fig,  though  Mr.  Eisen  doubts  it.  He  suggests  the  theory, 
for  many  centuries  accepted  in  Asia,  that  the  edible  or  carica  fig  contains 
no  male  flowers,  and  that  the  female  flowers  are  fertilized  by  an  insect  pro- 
ceeding from  the  capri  or  wild  fig,  bringing  the  pollen  of  the  male  from  the 
latter  fig  and  depositing  it  upon  the  pistils  of  the  female  flower  in  the  for- 
mer; that  such  poUenization  hastens  tne  maturity  of  the  edible  fig,  enlarges 
it,  and  causes  the  formation  of  the  albuminous  matter.  If  this  theory  is 
correct  there  is  no  room  for  experiment.  It  is  true,  as  he  says,  there  are  no 
figs  in  California  which  contain  fertile  seeds.  Incited  by  his  example,  I 
have  examined  hundreds  of  figs,  and  failed  to  find  the  germ.  A  trained 
microscopist  in  Sacramento  has  for  several  years  been  trying  to  find  the 
male  flower,  but  without  success.  But  this  proves  nothing.  It  does  not 
prove  that  the  Smyrna  seed  will  not  produce  a  Smyrna  fig.  Some  of  the 
most  learned  botanists  of  Europe  have  given  profound  study  to  the  char- 
acter and  origin  of  the  edible  fig  of  Smyrna,  and  they  are  not  agreed. 
Entomologists  are  even  discussing  as  to  which  order  or  class  the  fig  insects 
belong.  But  while  so  much  learning  is  expended  upon  theory,  I  have  yet 
to  read  of  any  savant  following  the  only  true  and  Yankee  way  to  determine 
the  truth,  i.  e.,  plant  the  seed  and  wait  for  the  result,  while  I  do  read  that 
in  Aiden  the  fig  is  produced  by  seeds,  layers,  and  cuttings. 

Gasparini,  as  early  as  1840,  made  experiments  in  the  caprification  of 
the  fig  in  Italy.  His  experiments  covered  a  period  of  about  five  years, 
and  his  conclusion  was  that  the  intrusion  of  tne  insect  was  a  damage  to 
the  fruit;  that  the  capri,  or  wild  fig,  and  the  carica,  or  edible  fig,  are  dis- 
tinct genera,  and,  therefore,  the  capri  fig  is  incapable  of  fertilizing  the  edible 

fig. 

Graf  Solms  Laubach  regards  the  edible  fig  as  of  one  race  and  the  capri 
as  of  another  race,  of  one  and  the  same  species — ^the  former  having  devel- 
oped from  the  other  under  conditions  of  cultivation. 

Franz  MuUer  says  he  agrees  with  Linnaeus  that  they  represent  different 
forms,  the  male  and  female,  not  proceeding  one  from  the  other,  but  devel- 
oped side  by  side  by  natural  selection.  He  cites  in  support  of  his  pcjaition 
that  the  seedling  offspring  of  the  fig,  fertilized  by  the  capri  fig,  consists  of 
varieties  of  the  edible  and  capri  fig,  pure  and  simple,  without  any  forms 
intermediate  between  the  two  parents. 

Once  a  king  propounded  to  his  learned  men  this  question:  Why  is  it 
that  a  fish  put  into  a  bucket  of  water  of  known  weight  will  not  increase 
the  weight  of  the  whole?  Whereupon  the  literati  began  to  discuss  the 
question.  It  was  assumed,  of  course,  that  the  weight  would  not  be  in- 
creased. The  point  was  to  present  a  theory  which  would  account  for  the 
assumed  fact.  The  discussion  waxed  hot,  factions  were  formed,  and  the 
kingdom  was  in  danger  of  being  rent  in  twain.  Finally  a  poor  fellow  of 
Yankee  mind  suggested  that  a  fish  be  put  in  a  bucket  of  water  and 
weighed,  to  determine  the  fact  before  further  discussion.  It  was  done, 
and  discussion  ceased,  but  it  is  recorded  that  scientific  men  of  that  era 
lamented  that  the  experiment  had  removed  from  scholastic  philosophy  a 
very  interesting  question. 

After  I  had  read,  so  far  as  I  could,  the  discussion  upon  caprification,  I 
put  the  fish  in  a  bucket  of  water  and  weighed  the  whole.  In  other  words, 
I  did  what  should  have  been  done  before,  I  planted  the  seed  of  the  Smyrna 
fig  and  raised  a  Smyrna  fig. 

In  the  spring  of  1885  I  bought  in  San  Francisco  a  box  of  the  largest 
Smyrna  figs  which  I  could  find,  and  sowed  the  seeds  in  a  hot  bed,  letting 
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the  growth  remain  until  1886,  when  the  trees  were  planted  on  a  hillside  in 
deep,  warm  granitic  soil.  They  have  made  a  wonderful  growth,  the  trunks 
being  from  four  to  six  inches  in  diameter,  and  the  trees  ranging  from  ten 
to  fifteen  feet  high.  They  have  never  been  irrigated,  but  have  been  culti- 
vated. They  have  borne  this  year  an  abundance  of  fruit,  which,  while  it 
remains  on  the  trees,  has  not  matured.  The  figs  are  about  the  size  of  a 
pigeon's  egg,  the  receptacle  well  filled  with  flowers,  but  so  far  I  have  not 
observed  any  seed.  My  impression  is  that  the  forces  of  the  trees  have  been 
expanded  in  making  wood  instead  of  fruit. 

Determined  to  have  the  best  fig  in  the  country,  I  wrote,  in  January,  1886, 
to  H.  K.  Thurber,  of  New  York,  one  of  the  leading  importing  merchants 
in  the  United  States,  requesting  him  to  obtain  for  me  a  box  of  the  very 
best  Smyrna  figs,  telling  him  my  purpose.    He  replied  as  follows: 

Nbw  York,  February  1, 1886. 

The  best  grades  of  Smyrna  figs  are  sometimes  described  as"  Eleme,"  "  Imperial,"  "Choice 
Layers,"  or  "  London  I^ayers."    I  have  ordered  sent  to  you  a  box  of  "  Imperial,"  which  are 
the  best  in  the  market.    There  is  no  charge  for  them.    I  should  be  only  too  glad  if  in  your 
wonderful  soil  and  climate  you  should  successfully  raise  a  fig  equal  to  the  Smyrna  fig. 
Very  respectfully  yours, 

H.  K.  THURBER. 

The  seed  of  these  figs  I  sowed  in  a  hothouse.  Fully  a  month  elapsed 
before  there  was  a  sign  of  growth.  Later  in  the  spring  of  1886,  the  young 
trees  were  transplanted  to  the  nursery,  and  planted  in  rows  two  feet  apart, 
and  eight  inches  apart  in  the  rows,  and  immediately  covered  with  straw  to 
shield  them  from  tne  sun.  They  received  no  irrigation.  In  the  spring  of 
1887  they  were  set  out  in  the  orchard  twenty-five  feet  apart  hexagonal  or 
triangular  form.  They  were  allowed  to  grow  as  many  branches  and  trunks 
as  came,  for  the  purpose  of  inducing  extensive  root  growth.  In  the  spring 
of  1888  they  were  cut  down  close  to  the  ground,  and  of  the  sprouts  which 
came,  one,  the  strongest,  was  selected  and  the  others  removed.  As  the 
stem  or  trunk  grew,  the  lateral  branches  were  pinched  back,  but  not 
removed;  pinched  only  that  the  stocky  growth  might  shade  the  trunk,  and 
not  allowed  to  grow  that  the  forces  of  the  sap  might  be  concentrated  to 
making  a  leading  shoot  and  a  stocky  trunk.  The  fibrous  roots  at  the  sur- 
face were  removed  to  force  the  tree  to  depend  on  the  lower  system  of  roots. 
I  am  not  offering  this  culture  as  the  best.  I  have  not  observed  suflBciently 
to  form  a  firm  opinion  which  is  the  best  mode  of  preliminary  culture.  The 
only  pruning  I  have  done  is  to  sucker  them  and  cut  out  the  crossing  wood. 
These  trees  bore  fruit  this  year  upon  the  wood  growth  of  1889.  I  have 
about  ten  acres  planted  altogether — seven  acres  of  the  sowing  of  1886,  and 
three  acres  of  the  first  sowing.  The  fruit  did  not  drop  but  remained  on 
the  trees  until  the  late  storm.  A  few  days  after  the  storm  began  I  found 
on  four  of  the  trees  about  a  dozen  perfectly  ripe  figs.  They  were  about  the 
size  of  a  pigeon's  egg,  cuneate  or  wedge  shape,  but  rather  flatter  than  the 
White  Aariatic,  with  a  short  stem.  Their  color  was  a  lively  yellow,  the 
flesh  amber,  but  containing  only  a  few  seeds,  which  were  very  small.  The 
taste  was  deliciously  sweet  The  other  and  immatured  fruit  was  well 
packed  with  fleshy  tissue,  and  except  that  it  was  green,  did  not  differ  in 
appearance  or  shape  from  the  ripe  fig. 

One  fact  to  which  I  wish  to  call  attention,  and  a  very  important  one,  in 
relation  to  the  necessity  of  caprification,  is  that  the  leaves  of  all  the  fig 
trees  grown  from  seed  obtained  from  Mr.  Thurber  are  identical  in  type. 
There  is  not  the  slightest  indication  of  the  cross  fertilization  by  the  wild 
fig,  such  as  a  wild  or  scraggling  growth  or  difierence  in  the  color  of  the 
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bark.  The  growth  of  the  tree  is  very  ujjright  and  the  color  of  the  wood  is 
the  same.  The  small  size  of  the  ripe  fruit,  I  ascribe  to  the  lateness  of  ma- 
turing and  the  youth  of  the  tree.  I  have  brought  with  me  some  of  the 
leaves  of  the  trees  which  bore  the  ripe  figs,  to  which  I  invite  your  attention. 

In  respect  to  proper  pruning  I  have  nothing  that  I  can  oflfer  with  cer- 
tainty. In  my  reading  I  find  that  in  the  valleys  of  the  Meander  and  Aiden, 
whence  come  our  best  imported  Smyrnas,  the  trees  are  forked  at  six  feet 
from  the  ground,  it  being  claimed  that  this  is  necessary  to  produce  the  best 
fig.  I  have  forked  my  trees  at  all  distances  under  four  feet,  so  I  shall  be 
able  in  a  few  years  to  determine  the  question.  There  is  one  point  upon 
which  I  seek  information  and  I  shall  be  grateful  if  some  one  who  knows  it  to 
be  a  fact  will  state  whether  it  be  true,  as  has  been  stated  by  some  writers, 
that  pruning  the  branches  annually  has  a  tendency  to  diminish  the  size  of 
the  fruit  and  the  ability  of  the  tree  to  bear  fruit. 

It  must  be  remembered  that  the  White  Adriatic  bears  its  fruit  upon  the 
wood  of  the  current  year,  and  I  think  such  will  be  the  habit  of  the  Smjrrna 
fig.  If  such  is  the  case,  and  the  old  wood  is  not  to  be  pruned  away,  the 
trees  will  grow  out  of  control.  On  my  seedling,  the  growth  of  branches 
has  been  six  to  ten  feet,  and  I  notice  that  the  larger  wood  buds  for  next 
year's  growth  are  out  toward  the  end  of  the  limbs.  If  the  limbs  are  not 
to  be  reduced  it  seems  to  me  that  in  time  the  tree  will  become  too  top-heavy, 
and  the  fruit  too  high  for  economic  picking. 

It  is  yet  to  be  determined  which  is  the  best  section  of  the  State  for  the 
culture  of  the  fig.  In  the  valleys,  no  doubt,  the  tree  growth  excels  that  in 
the  foothills,  and  possibly  the  fruit  will  be  larger,  but  taking  the  White 
Adriatic  as  an  example,  I  should  say  that  the  fruit  of  the  foothills,  at  least 
of  Placer  County,  has  a  tenderer  skin,  the  flesh  is  lighter  in  color,  is  more 
transparent  when  dried,  and  contains  more  saccharrine  matter  than  that 
of  the  valleys.  Dr.  Stillman,  who  visited  the  Smyrna  district,  informed 
me  that  the  climate  and  topography  of  the  foothills  of  the  Sierra  Nevada 
were  identical  with  that  of  Smyrna. 

As  to  the  best  variety  of  plant,  I  suppose  it  is  conceded  that  the  White 
Adriatic  is  the  best.  But  for  those  who  desire  to  experiment  further  it 
may  be  interesting  to  know  that  the  Brown  Turkey,  well  sulphured,  cures 
as  beautifully  as  the  White  Adriatic.  Dr.  Stillman,  in  1887,  informed  me 
that  of  the  importation  made  by  him  in  conjunction  with  the  "  Bulletin  " 
Company,  but  one  tree  bore  an  edible  fig;  that  the  others  were  wild  trees. 
In  1888,  he  sent  me  three  small  trees  of  the  variety,  which  bore  this  year. 

The  variety,  I  was  informed,  was  the  Brown  Turkey.  I  have  some  of 
the  leaves  with  me,  and  would  like  to  have  the  variety  identified.  The 
fruit  was  dried  this  year  bv  Mr.  James  Curry,  of  Loomis.  It  was  sul- 
phured about  an  hour,  and  the  result  was  a  fig  fully  equal,  in  all  respects, 
to  the  best  White  Adriatic  of  Placer,  except  there  was  slightly  less  neshy 
tissue. 

I  hope  I  may  be  pardoned  for  alluding  to  a  subject  not  strictly  cognate 
to  that  of  this  essay.  We  are  on  the  threshhold  of  entering  upon  a  great 
industry.  Pig  culture,  I  confidently  believe,  will,  in  five  years,  rank  in 
importance  with  that  of  the  raisin,  prune,  or  grape.  Now  is  the  time, 
before  it  is  too  late,  to  establish  the  nomenclature  of  tne  varieties  of  figs  that 
will  be  grown  and  offered  to  the  public.  I  confess  I  see  the  difficulty,  but 
if  this  Convention,  or  the  State  Board  of  Horticulture,  assumes  the  author- 
ity to  name  varieties,  their  action  will  be  respected,  just  as,  by  an  unwritten 
law,  the  right  to  name  a  plant  by  the  discoverer  is  respected  by  the  scientific 
world.  We  are  already  in  confusion  in  respect  to  the  names  of  certain 
varieties  of  figs.    Mr.  Milco,  now  deceased,  informed  me  that  he  imported 
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the  White  Dalmatia,  which,  by  some  one,  was  named  the  Enrich,  and  that 
name  was  afterwards  changed  by  a  nurseryman  to  the  White  Pacific.  On 
the  other  hand  Mr.  Milco  put  on  the  market  an  alleged  importation  from 
Dalmatia,  which  he  callea  the  White  Adriatic,  which  a  veteran  fig  tree 
importer  of  undoubted  integrity  told  me  had  been  imported  by  him  over 
twenty  years  ago,  under  the  name  of  Verdoni. 

An  instance  right  at  hand  of  the  confusion  incident  to  naming  varieties 
without  the  investigation  of  a  body  of  men  charged  with  the  duty  of  deter- 
mining names  and  varieties  of  fruits,  is  presented  in  the  naming  of  the  fig 
grown  by  Mr.  Parker,  of  Placer.  Mr.  Parker  claims  that  the  fig  is  a  product 
of  a  tree  imported  as  a  genuine  Smyrna  by  the  "Bulletin"  Company.  If  such 
be  the  case,  as  we  do  not  know  the  name  of  the  variety,  it  would  seem  most 
appropriate  to  call  it  the  Bulletin  Smyrna,  to  distinguish  it  from  other  im- 
portations. But  Mr.  Parker  choose  to  submit  the  fig  for  a  name  to  a  phy- 
sician interested  in  horticulture,  who  named  it  Elemi,  and  defended  the 
name  because  it  was  one  adopted  by  the  Smyrna  growers  on  account  of  the 
similarity  of  the  color  of  the  fig  with  the  color  of  a  resin  called  Elemi,  and 
cites  the  Dispensatory  for  his  authority.  If  Mr.  Parker  had  submitted  the 
question  to  the  State  Board,  it  would  have  known  that  the  word  used  on 
the  imported  boxes  is  Eleme  and  not  Elemi,  and  that  it  simply  indicated 
that  the  figs  were  hand  pulled.  To  call  a  fig  an  Eleme  fig  is  as  ridiculous 
as  to  name  a  peach  a  sun-dried  peach.  Eleme  is  a  corruption  of  the  word 
"Elleme,"  meaning  hand-picked  or  pulled.  See  "Pharmaco-graphic,"  by 
Flecker  &  Hanbury. 

I  hope  there  are  others  beside  myself  who  are  experimenting  in  growing 
a  seedling  Smyrna.  To  such  I  say,  do  not  be  discouraged.  A  theory  is 
not  a  fact.  You  alone  can  determine  the  fact  whether  it  is  possible  to 
grow  a  true  Smyrna  from  the  seed.  Think  what  a  benefit  it  will  be  to  the 
State  if  successful,  and  be  hopeful.  If  you  succeed,  think  of  your  reward; 
living,  you  shall  win  renown,  dying,  you  shall  be  remembered  by  those 
whom  you  blessed,  and  shall  depart  with  the  sweet  consolation  that  you 
left  the  world  better  than  you  found  it. 

Mr.  Parker:  One  word  further  in  regard  to  the  name  given  to  the  Bul- 
letin Smyrna  fig.  In  justice  to  Dr.  White,  I  would  say  that  the  first  I 
ever  heard  of  the  name  "  Elemi,"  or  whatever  they  call  it,  given  to  this 
fig,  was  in  a  letter  I  received  from  Dr.  White  (I  think  it  was  about  the 
time  of  the  Convention  at  National  City)  asking  me  if  I  had  ever  named 
the  fig.  I  told  him  that  it  only  had  one  name  with  me  that  I  knew  of, 
and  not  being  a  fig  expert  I  still  continued  to  call  it  the  Bulletin  Smyrna 
fig,  from  the  fact  that  the  "  Bulletin "  had  imported  the  cuttings  from 
which  the  figs  were  grown  in  1882.  Dr.  White  suggested  that  name,  giving 
his  reasons,  on  account  of  certain  characteristics  of  the  fig  that  bore  that 
name  in  the  country  from  which  it  was  brought. 

After  discovering  the  value  of  the  fig  which  I  have  the  pleasure  of  grow- 
ing, I  wanted  to  ascertain  how  to  cure  it,  so  as  to  maxe  a  marketable 
article  of  it.  I  read,  and  the  more  I  read  the  more  I  became  befogged,  be- 
cause there  were  so  many  processes  reported  to  be  the  process  used  in 
Smyrna.  So  I  went  to  worK  with  my  figs;  I  dipped,  I  scalded,  I  put  them  in 
brine,  I  dipped  in  alkali,  and  the  result  was  I  fed  them  to  the  hogs.  They 
were  not  worth  anything.  That  was  my  proceeding  a  year  ago  this  sum- 
mer, and  I  could  make  nothing  edible  or  anything  like  the  Smyrna  fig; 
so  the  last  picking  of  my  figs,  a  year  ago  this  fall,  I  simply  gave  them  a 
very  slight  sulphuring,  and  threw  them  on  a  tray,  placed  them  on  a  shed 
in  the  sun,  and  gave  them  no  further  attention  for  several  days,  when  I 
27" 
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went  to  look  at  them.  I  found  that  the  color  was  very  different  from  what 
I  had  before,  which  led  me  to  examine  them  and  to  care  for  them  from  that 
time  on  until  they  were  matured;  and  the  result  was  I  produced  a  very 
excellent  fig,  in  my  opinion,  to  eat;  and  I  concluded  this  year  I  would  try 
to  see  what  I  could  do  with  them  by  the  simple  process,  and  have  suc- 
ceeded in  making  what  I  esteem  to  be  a  very  admirable  fig. 

I  do  believe  that  California  in  the  future  will  excel  Smyrna  in  the  fig 
product,  because  we  have  soil  and  climate,  and  evenrthing  else  favorable, 
and  you  will  find  that  it  is  the  natural  home  of  the  ng.  It  is  bound  to  be 
one  of  the  greatest  industries  in  this  State,  equal  to  the  raisin  industry. 
I  am  not  here  simply  to  defend  the  fig — I  don't  care  a  snap  what  you  call 
it;  I  want  to  show  you  what  it  is.  I  am  not  in  the  nursery  business,  but 
I  am  an  enthusiast  in  my  desire  that  you  should  get  the  very  best  that  you 
can  here  in  California;  I  believe  in  making  the  very  best  of  everything 
that  I  can,  and  to  give  anv  information  that  1  can  in  regard  to  the  cultiva- 
tion of  the  fig.  I  have  had  three  years'  experience  with  this  fig,  and  I 
have  none  other,  but  in  regard  to  pruning  I  will  say  that  I  have  cut  these 
fig  trees  for  propagating  purposes,  for  two  years,  clear  back  to  the  bare 
posts,  and  they  have  put  out  each  time  ana  made  a  tremendous  growth; 
and  the  fruit  has  improved  each  year,  particularly  in  size,  showing  that 
the  very  severe  pruning  has  been  a  benefit  to  the  fruit,  and  furthermore 
the  fruit  is  heavier  this  year  in  saccharine  matter,  and  seems  to  be  sweeter. 
Now,  one  word  in  regard  to  the  process  of  curing  them.  As  soon  as  I  dis- 
cover on  the  tree  that  the  figs  are  ready  to  pick — that  is,  when  they  are 
a  peculiarly  yellowish  color,  and  there  will  be  sometimes  streaks  of  white 
(you  soon  become  expert  in  ascertaining  when  they  are  ripe  very  readily 
by  holding  a  fig  for  a  moment) — I  pjlace  these  figs  on  a  tray,  one  above  the 
other,  and  in  my  bleaching  box  which  I  have  for  fruit,  as  these  are  cured 
at  the  same  time  I  was  drying  peaches.  The  box  was  filled  with  trays 
from  eighteen  inches  from  the  ground  to  the  top,  and  as  I  never  had  but 
one  tray  of  these  to  bleach  at  a  time,  that  tray  went  on  top  of  all  the  rest 
of  the  fruit,  clear  away  from  the  fumes  of  the  sulphur,  so  that  no  fumes 
could  reach  the  fruit.  All  the  sulphur  I  placed  in  the  bottom  of  that  box 
was  two  tablespoonfuls,  on  a  little  bunch  of  paper,  which  I  ignited,  and 
I  left  these  figs  there  until  the  fumes  of  those  two  spoonfuls  of  sulphur 
had  exhausted,  which  was  ten  to  fifteen  minutes,  and  every  bit  of  the 
smoke  that  went  up  to  this  fruit  was  perfectly  cool,  and  none  of  the  blue 
flame  or  yellow  fiame  came  near  the  fruit.  It  is  a  hard  matter  to  detect 
in  two  hours  after  they  come  out  any  signs  of  sulphur.  That  is  all  the 
sulphur  that  they  have  had,  and  if  we  can  produce  something  better  by 
sulphuring,  why  not  do  it?  Some  will  have  nothing  to  do  with  it,  because 
they  do  not  sulphur  figs  in  Smyrna;  but  because  they  follow  there  the  pro- 
cess of  one  thousand  years  ago,  must  we  follow  it,  even  though  we  can 
invent  a  better  one  ?  I  believe  in  progress,  and  that  we  can  improve  on 
these  old  processes,  although  we  may  have  to  experiment  a  long  time  before 
we  arrive  at  perfection.  In  regard  to  propagation,  it  is  the  simplest  thing 
in  the  world.  You  can  take  a  fig  tree  and  make  a  tree  from  every  bud  on 
it,  they  are  so  easily  propagated.  Take  the  buds  and  plant  them  under 
certain  conditions,  and  you  could  make  at  least  95  per  cent  grow  and 
make  a  tree.  There  is  a  gentleman  present  who  visited  my  propagation 
bed  where  the  buds  were  planted  this  spring.  One  single  bua  stands  an 
average  of  five  feet  six  in  height,  the  growth  this  year;  and  how  long  will 
it  take  them  to  be  trees  ?  And  those  very  cuttings  stand  with  fruit  on  them 
this  year.  They  are  the  most  vigorous  growers  and  the  most  prolific  in 
fruit  I  ever  saw.     Those  that  were  planted  out  three  years  ago  tnis  spring 
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one  inch  in  diameter,  three  feet  in  height,  are  standing  twenty-six  inches 
in  circumference  iust  above  the  ground,  and  are  fifteen  feet  high,  well 
branched  and  well  formed.  It  has  been  said  that  we  have  three  crops  of 
figs.  I  don't  know  anything  about  that.  These  began  to  bear,  and  the 
fruit  ripened  this  year  so  that  I  picked  the  first  on  the  twenty-fifth  of  July, 
and  they  continued  bearing  until  the  last  rain  storm  (about  October  10). 
I  knew  of  no  cessation,  particularly,  in  the  bearing  of  these  figs  duong  that 
time,  and  could  not  discover  any  indications  of  a  first,  second,  or  third 
crop.  Your  judgment  will  tell  you  how  often  to  pick,  but  I  picked  mine 
pernaps  twice  a  week.  I  found  that  in  the  hot  weather  they  ripen  more 
rapidly;  as  the  weather  gets  cooler  they  are  slower.  I  rejoice  to  find  other 
figs  in  this  country  that  compare  favorably  with  this,  and  I  shall  be  glad 
if  anybody  has  a  better  fig  to  heartily  congratulate  them. 

Mr.  Maslin:  I  say  we  are  liable  to  be  in  great  confusion  unless  we  start 
right.  So  with  Mr.  Parker's  fig  (which  is  a  superior  fig,  and  he  must  have 
the  pleasure  of  putting  it  upon  the  market),  it  should  not  be  called  this 
fig  or  that  fig,  as  the  White  Adriatic,  and  the  White  Pacific.  I  brought 
this  up  purposely,  so  that  it  may  be  determined.  There  are  some  rules 
laid  down  by  the  United  States  Experimental  Station  for  the  naming  of 
fruits,  and  we  want  to  start  right,  so  as  to  have  short  names  and  distinct 
names.  The  leaf  generally  of  my  seedling  Smyrna  is  like  that  [showing], 
double-lobed,  unlike  anything  I  know  of  in  the  State. 

A  Deleqate:  I  request  that  the  Secretary  give  the  result  of  his  observa- 
tions and  experiments  with  figs  during  the  past  season. 

Mb.  Lelong:  During  the  early  part  of  the  season  I  undertook  to  investi- 
gate as  to  the  difierent  varieties  oi  the  fig.  The  main  reason  for  this  was 
that  growers  seemed  to  be  confused  as  to  the  identity  even  of  tiie  most 
common  varieties.  I  received,  perhaps,  as  much  as  a  ton  of  fruit  through 
the  mail  for  identification,  and  yet  samples  of  the  same  variety  coming 
from  one  district,  or  within,  perhaps,  five  or  six  miles,  difiered  so  much  in 
general  appearance  as  to  jcause  one  to  think  they  were  several  distinct 
varieties;  so  that  the  only  thing  to  be  done  was  to  visit  these  localities  and 
investigate.  I  went  down  as  far  as  San  Diego,  and  found  there,  with  the 
aid  of  Commissioner  Kimball,  a  fig  known  as  the  White  Pacific,  grown 
under  such  conditions  that  the  fig  was  large,  and  in  many  instances,  you 
might  say,  oblong.  The  skin  was  reduced  greatly,  and  the  quality  excel- 
lent, the  cavity  inside  being  very  small.  Then  the  characteristics  of  the 
tree  were  not  the  same  as  of  those  found  in  other  districts  of  the  same 
variety.  The  growth  generally  was  short,  but  the  figs  fruited  on  the  new 
wood  as  well  as  on  the  old.  In  Downey,  Los  Angeles  County,  I  found 
three  varieties  growing.  They  had  labeled  one  variety  under  two  names, 
and  the  party  growing  it  had  not  distinguished  it  from  those  grown  under 
different  conditions,  grown  on  the  low  land,  which  produced  a  larger  fruit 
than  on  high  land.  The  growth  of  those  on  high  land  was  retarded,  due 
to  lack  of  water.  The  leaf  was  small,  and  the  fig  appeared  to  be  a  dis- 
tinct variety.  The  party  gave  it  a  popular  local  name,  while  the  other 
trees  grown  on  the  low  lands  he  called  Smyrna.    It  is  the  White  Marseilles. 

Two  varieties  of  the  '*  Bulletin "  importation  can  be  seen  all  over  the 
State.  Those  varieties  are  very  easily  distinguished,  and  are  very  well 
distributed  all  through  California.  The  types  are  so  different  that  they 
can  be  very  easily  distinguished  from  any  other  fig  tree.  I  want  to  say 
here,  that  it  is  very  diflBcult  for  any  one  to  determine  the  true  type  of  the 
leaf.  You  must  study  it  for  some  time  before  you  can  determine  the  true 
type  of  the  leaf  as  well  of  the  fig;  and  a  person  attempting  to  identify  any 
variety  simply  by  the  foliage  and  shape  of  the  fruit  will  make  a  great  mis- 
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take.  I  once  showed  a  botanist  two  leaves  and  jokingly  told  him  they 
were  from  different  trees,  and  I  said :  "  Count  the  veins  and  tell  me  the 
difference."  He  answered  me:  "  Botanically  I  find  a  difference."  And 
when  I  told  him  that  they  came  off  the  same  tree,  he  was,  indeed,  greatly 
surprised.  I  also  took  the  cells  of  two  figs  and  placed  them  under  a  micro- 
scope, and  they  differed  so  much  that  he  became  satisfied  that  there  was 
also  a  difference  in  the  two  figs  which  were  cut  off  the  same  branch.  You 
will  find  these  little  differences  in  all  fruits  of  the  fig. 

A  party  having  over  two  hundred  trees  of  the  *'  Bulletin  "  importation 
told  me  he  was  thoroughly  dissatisfied  with  them  and  was  intending  to 
root  them  up.  I  went  out  and  looked  at  the  trees,  and  told  him:  "These 
two  varieties  are  distributed  all  through  California,  and  even  in  their 
native  country  they  have  never  been  known  to  produce  fruit  under  eight 
years."  These  were  about  six  years  old ;  and  I  also  said  to  him:  "If  you 
wait  another  year  or  two  you  may  get  a  fig  that  is  much  better  than  any- 
thing we  have  in  California;  and  if  you  dig  them  up  now  you  will  not 
have  the  satisfaction  of  knowing  what  you  have  got."  So  he  concluded 
not  to  dig  them  up  for  two  years.  "  But  if  they  do  not  bear  in  two  years," 
he  said,  "  they  will  be  dug  up." 

In  the  Vacaville  district  there  are  many  large  trees  of  this  same  type. 
One  of  the  trees  I  have  just  referred  to  is  a  beautiful  one;  I  have  never  seen 
any,  except  one  out  here  at  Mr.  Roeding's,  that  would  compare  with  it  in 
the  way  it  grows.  It  grows  in  the  form  of  an  orange  tree;  the  limbs  are 
not  long  like  those  you  see  on  some  trees,  where  they  bend  down  to  the 
ground  and  never  lift  themselves  up  again;  but  these  limbs  grow  upright. 
Here  at  Mr.  Roeding's  there  are  more  varieties  of  the  fig  in  cultivation  than 
in  any  other  place  in  California.  There  are  perhaps  between  twenty-five 
and  thirty  varieties  now  fruiting,  but,  with  few  exceptions — ^the  White  Adri- 
atic and  one  or  two  others — they  are  not  suitable  for  drying,  but  are  valu- 
able for  table  use  and  for  crystallizing  purposes.  The  San  Pedro  is  one  of 
the  finest  figs  we  have  in  California,  but  not  for  drying.  The  first  crop  is 
the  largest  of  all;  the  second  crop  is  one  that  is  very  much  sought  after  now 
by  canners  all  over  the  State,  and  also  by  makers  of  the  glaced  fruit.  Pigs 
are  now  being  canned,  and  for  this  purpose  a  light  colored  fig,  such  as  the 
San  Pedro,  is  wanted.  In  the  southern  part  of  the  State  they  use  the 
Marseilles  and  the  Brown  Turkey  for  this  purpose.  In  Yuba  City  they  are 
using  the  Brown  Turkey,  and  pay  from  $40  to  $50  a  ton  for  them. 

I  find  that  figs  grown  in  the  valleys  have  a  large  cavity.  The  fruits  are 
large,  and  generally,  when  they  are  dried,  show  a  very  large  space,  as  they 
shrink  away.  The  seeds  also  vary  so  much  that  unless  you  examine  them 
carefully  you  would  be  deceived  in  the  variety.  Figs  grown  on  the  foot- 
hills contain  a  much  smaller  cavity;  I  have  cut  such  figs  open  which 
showed  hardly  any  cavity  at  all;  the  fruits  were  small  or  of  medium  size, 
and  the  seeds  small,  and  they  contain  much  saccharine  matter. 

As  regards  processing,  I  may  say  that  I  tried  every  process  I  could  find 
described  in  foreign  publications.  I  obtained  the  publications  of  nearly 
every  country  in  the  world,  as  far  as  published;  it  took  me  about  two  years 
to  get  them.  All  that  referred  to  the  fig  were  translated,  and  there  is  very 
little  in  the  processes  that  we  can  make  use  of  in  California.  The  method 
of  packing  them  in  sacks  and  taking  them  on  camels,  and  washing  your 
hands  in  salt  water,  is  all  bosh.  We  can't  do  it  in  California,  and  I  wouldn't 
do  it  if  I  could.  I  tried  perhaps  twenty  different  processes  this  year,  and 
spoiled  tons  of  fruit  in  experimenting.  When  I  discovered  that  I  could 
not  use  a  process  to  advantage,  one  that  was  cheap  and  that  any  one  could 
use,  I  threw  it  aside;  I  had  no  use  for  it.    Almost  every  foreign  process  as 
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given  out  through  their  publications,  is  misleading.  I  found  in  the  publi- 
cations from  foreign  Governments,  almost  in  every  instance,  something  like 
this:  "  You  should  be  careful  to  avoid  American  competition  "  on  olive  oils, 
figs,  and  on  other  fruits.  Those  are  the  first  words  that  you  find  in  the 
preface  of  the  book.  In  most  instances,  the  books  are  published  there  in 
this  way:  A  premium  is  ofiered  for  a  book  written  on  a  certain  subject,  and 
those  written  are  given  to  the  Government  and  filed  away  in  manuscript 
form,  and  what  is  published,  I  believe  is  simply  to  mislead  the  people  of 
other  countries,  and  California  in  particular.  I  have  letters  from  almost 
every  Consulate  throughout  the  world,  where  the  fig,  olive,  and  citrus  fruits 
are  grown,  and  they  have  told  me  that  it  has  even  been  impossible  for  them 
to  go  and  examine  the  archives  of  the  countries,  in  which  they  are  located, 
and  get  the  facts;  they  invariably  say:  "We  cannot  get  them."  These 
papers  are  for  the  use  of  their  own  Government. 

The  process  of  curing  the  fig  should  be  one  that  is  cheap,  and  one  that  can 
be  used  by  anyone  without  too  much  manipulation ;  because  if  you  are  going 
to  spend  money  to  manipulate  your  figs,  you  might  as  well  keep  it  in  your 
pocket  or  in  the  bank,  as  they  will  not  bring  more  in  price.  I  made  a 
great  many  experiments,  but  two  of  which  are  valuable  and  worth  follow- 
ing. One  is  to  allow  the  fruit  to  ripen — never  picking  the  fruit  until  it  is 
fully  ripe  on  the  tree — ^after  the  figs  are  shriveled,  pick  them  and  put 
them  on  trays;  put  one  tray  on  top  of  another;  carefully  avoid  bruising 
the  fruit  at  all  times;  then  treat  them  to  the  sulphur  fumes.  I  have  a 
heavy,  flat,  two-inch  iron  plate,  which  I  heat  with  a  little  stove,  and  place 
the  sulphur  on  the  top  of  this  iron,  and  in  less  than  five  minutes  the  box 
is  entirely  filled  with  fumes.  In  ten  minutes  the  sulphur  has  had  its 
effect,  but  the  fruit  is  not  then  withdrawn;  it  is  left  in  the  box  at  least  fifty 
minutes  longer— -in  all,  one  hour.  The  sulphur  fumes  generate  heat;  the 
fruit  should  go  through  an  artificial  sweating  process.  In  about  an  hour  you 
will  find  that  by  this  sweating  the  skin  is  greatly  reduced.  These  trays 
are  then  laid  out  in  the  sun.  I  used  no  drier.  I  have  abandoned  the  idea 
of  drying  figs  in  a  drier;  you  cannot  do  it;  they  are  just  the  same  as  raisins; 
you  may  succeed  in  making  first  class  raisins  in  a  drier,  but  I  have  never 
seen  it  done.  After  the  figs  have  been  out  an  hour  or  so,  they  are  turned 
over  to  allow  that  part  that  rested  on  the  tray  to  become  bleached;  after 
they  have  become  bleached  they  need  not  be  handled  for  at  least  a  couple 
of  days;  after  that  time,  the  more  they  are  handled,  rolled  between  the 
fingers,  the  nicer  they  will  be.  After,  say  about  four  or  five  days,  if  ^ou 
have  hot  sun,  the  figs  should  be  taken  in  and  placed  under  a  shed  or  in  a 
house  where  there  is  a  strong  draught;  they  dry  then  very  quickly.  I  put 
them  under  the  shed  in  the  draught  after  they  are  dried,  but  not  hard;  if 
allowed  to  lay  in  the  sun  until  they  get  very  hard,  they  cannot  be  softened 
again  without  artificial  means.  As  soon  as  the  figs  are  dried,  I  put  them 
into  wire  baskets  and  dip  them  into  boiling  water.  Instead  of  using  any 
prepared  material,  after  having  tried '  almost  every  thing  that  was  recom- 
mended, I  came  down  to  the  simple  process  of  pure  water,  and  find  that  it  is 
the  best  of  all.  It  must  be  boiling.  Into  this  boiling  hot  water  I  immerse 
the  figs  two  or  three  times,  and  turn  them  out  just  as  pink  and  as  pretty  a 
color  as  you  would  want  to  have  them. 

A  Delegate:  What  is  that  for? 

Mr.  Lelonq:  That  washes  off  all  the  dirt,  kills  all  the  germs,  fills  up  all 
the  pores,  and  the  figs  become  a  nice  pink  color.  You  will  find  that  in  thia 
process  there  will  be  at  least  two  colors  of  figs,  for  the  reason  that  those  figa 
that  are  shriveled  considerably  on  the  tree  will  become  darker,  while  those 


410  REPORT  OP  STATE  BOARD  OF  HORTICULTURE. 

that  are  just  perfect  will  become  of  a  light  pinkish  color.  You  will  have 
two  grades  of  beautiful  figs. 

A  Delegate:  Are  not  the  dark  ones  the  best? 

Mr.  Lelong:  They  taste  just  the  same;  you  cannot  tell  the  difference. 
The  only  difference  would  be  that  of  color.  I  will  show  to  the  members  of 
this  Convention  figs  prepared  in  this  way,  with  no  other  processing  but  the 
hot  water.  The  figs  contain  enough  sugar,  which  in  time  crystallizes  on  the 
surface.  If  you  wiant  to  give  more  gloss,  you  could  put  a  little  glycerine  into 
the  water.  [The  figs  so  prepared  are  shown  to  the  delegates  for  their  in- 
spection.] I  would  like  to  state  that  all  these  figs  are  of  but  one  variety — ^the 
White  Adriatic  (Cal.).  In  conclusion,  I  will  simply  call  attention  to  this 
fig,  which  Mr.  Maslin  spoke  of  as  being  called  the  Verdoni  by  Mr.  Wil- 
liamson, or  some  one.  It  is  one  of  the  unknown  varieties.  It  is  of  a  beau- 
tiful amber  color.  For  drjdng  purposes  I  could  not  determine  its  desirability, 
excepting  this:  that  it  is  white  fleshed,  and  white-fleshed  figs  do  not  make 
as  good  a  dried  product  as  a  red-fleshed  fig. 

Mr.  Maslin:  That  is  another  illustration  of  these  confusions  into  which 
we  fall.  Mr.  West  is,  and  has  been  for  years,  one  of  the  most  extensive 
growers  of  figs,  and  he  wrote  me  that  he  had  imported  the  White  Adriatic 
as  the  Ficus  verdoni;  and  I  saw,  not  long  ago,  a  catalogue  in  the  State 
Library  describing  the  White  Adriatic  as  the  Ficus  verdoni.  Now,  here  is 
another  gentleman  who  calls  a  distinct  variety  the  Verdoni  fig. 

Mr.  Lelonq:  If  I  understand  Mr.  Williamson,  he  got  the  fig  from  Mr. 
West,  and  in  the  essay  he  read  at  Sacramento,  he  wrote  about  this  fig, 
which  was  supposed  to  be  the  White  Adriatic.  He  did  not  know  what  he 
had,  as  it  had  never  fruited  until  this  year;  still  he  gave  it  the  name  Ver- 
doni.   Mr.  West,  I  believe,  claims  to  have  imported  it  as  the  Verdoni. 

A  Delegate:  Mr.  West  imported  what  is  now  called  the  White  Italy  as 
the  Ficvs  verdoni,  and  Mr.  Milco,  desiring  to  have  some  fame,  christened  it 
the  White  Adriatic.  There  is  no  such  tree  known  as  the  White  Adriatic 
in  Europe. 

Mr,  Lelong:  No,  there  is  no  such  name  there. 

Mr.  Block:  How  many  pounds  of  green  figs  will  it  take  to  make  a 
pound  of  dried  ? 

Mr.  Lelong:  That  depends  entirely  upon  the  state  of  the  fig;  however, 
about  three  pounds,  more  or  less. 

Mr.  Denicke:  What  we  call  the  White  Adriatic  comes  from  foreign 
countries,  and  is  called  there  Carignion.  The  fig  we  call  here  the  Smyrna, 
which  is  an  inferior  fig  by  far,  considering  the  thickness  of  the  skin  and 
the  size,  is  the  Biolitza.  '  Now,  as  we  have  gone  wrong  in  calling  this  the 
White  Adriatic,  I  think  it  is  best  to  leave  it  as  it  is,  and  to  call  any  other 
variety,  of  which  there  are  many,  by  any  name  we  see  fit.  We  are  as 
much  entitled  to  call  our  figs  by  their  own  name  in  California  as  they  are 
in  any  other  country.  A  remark  was  made  awhile  ago  about  this  word 
"  Eleme,"  which  is  a  Turkish  word,  and  signifies  plainly  select;  anything 
select  is  eleme. 

Mr.  Lelong:  There  is  a  young  gentleman  here,  Mr.  Tcherassey,  a  student 
of  the  College  of  Agriculture,  at  Constantinople,  and  I  think  he  can  tell 
us  about  it. 

Mr.  Aaron  Tcherassey:  I  cannot  express  myself  very  well.  I  did  not 
study  this  question  of  fig  culture  in  Turkey,  and  I  cannot  give  you  any 
opinion  with  assurance,  but  I  can  tell  that  eleme  is  a  Turkish  word,  as  the 
gentleman  says,  and  signifies  no  more  than  selection,  and  may  be  no  more 
than  one  kind  of  selected  goods.  That  is  what  I  know  without  a  particu- 
lar knowledge  of  the  kind  of  fig.    I  know  that  in  Smyrna  there  are  com- 
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monly  only  two  varieties  of  figs,  Lubia  and  the  Bultizicar.  They  are  very 
good,  sweet  figs,  and  the  Lubia  only  is  exported  to  foreign  countries.  There 
are  not  many  varieties — only  two — and  the  cultivated  area  of  the  fig  is  not 
verv  extensive,  only  about  Smyrna  and  in  some  place  about  Itua. 

«f.  S.  DoRE,  of  Fresno:  I  think  that  the  secret  of  making  a  good  fig,  a 
better  fig  than  the  average  of  those  that  I  have  seen,  lies  in  the  curing. 
Thev  should  not  be  dried  too  much;  most  figs  are  dried  until  they  are 
leathery,  and  present  anything  but  a  nice  appearance,  and  then  they  are 
not  put  in  sufficient  quantities  to  sweat  as  we  do  our  raisins.  My  idea  is 
that  the  fig  should  be  dried,  but  not  too  dry,  but  just  so  that  they  will 
keep,  so  that  they  can  cure.  That  can  be  determined  by  an  examination, 
or  by  experimenting,  perhaps.  They  should  be  then  put  in  boxes  or  pack- 
ages of  fifty  or  one  hundred  pounds,  or  more,  and  allowed  to  sweat  in  the 
same  manner  and  for  the  same  purposes  that  a  raisin  is  cured;  then,  when 
taken  out  from  the  sweat  box  they  are  very  moist,  very  damp;  you  would 
think  they  were  all  going  to  rot,  but  vou  open  them  up  and  air  them  a  little, 
and  they  will  come  out  all  nice  and  dry,  and  then  they  can  be  packed  in 
boxes,  and  you  will  see  the  product  like  the  boxes  that  are  being  passed 
around.  I  tried  dipping  some  in  salt  water,  but  I  thought  I  could  taste 
the  salt,  and  I  did  not  exactly  like  it.  I  sulphured  some  for  a  long  time, 
and  then  put  them  in  hot  salt  water,  and  it  made  them  too  wet.  I  think 
that  by  treating  them  as  I  have  described  thev  will  keep,  with  that  jelly- 
like appearance  that  is  desired.  I  think  the  ngs  should  either  be  picked 
off  with  the  thumb  and  finger,  or  cut  off  with  a  knife,  or  something  of  that 
kind,  so  as  not  to  break  the  skin  of  the  fig,  and  then  when  laying  upon  the 
trays  I  think  they  ought  to  be  some  distance  apart. 


FRUIT  DRYING. 

Essay  by  J.  L.  Mosheb,  San  Jos€. 

In  considering  the  process  of  curing  and  drying  fruit,  we  can  scarcely 
comprehend  the  magnitude  of  the  subject.  In  looking  back  over  the 
Horticultural  Reports  we  see  how  fully  and  thoroughly  these  subjects  have 
been  discussed;  yet  each  year  brings  us  fresh  experiences.  Indeed,  I  think 
the  time  is  not  distant  when  the  drying  of  fruit  will  revolutionize  the  can- 
ning industry. 

The  bulk  of  our  dried  fruit  is  dependent  on  the  eastern  market,  and  we 
are  trying  by  quality  and  attractiveness  to  increase  the  demand  for  our 
products.  To  a  great  extent  the  attractiveness  is  carried  too  far,  at  the 
expense  of  quality.  Take  the  apricot  for  instance.  I  will  vouch  for  the 
statement  that  but  few  eastern  people  really  know  of  the  rich  juicy  flavor 
of  the  ripe  fruit.  Pickeci  while  green,  and  left  to  ripen  while  traveling 
several  thousand  miles,  to  arrive  in  an  insipid,  tasteless  state,  to  be  no 
longer  recognized  by  a  Califomian  as  one  of  California's  choicest  fruits, 
compared  to  the  ripe  fruit  just  picked  from  the  tree.  No  wonder  the  east- 
ern gentleman,  wno  once  visited  our  Horticultural  Society,  made  the 
remark:  that  ''  the  first  apricot  I  ever  tasted,  I  bought  from  a  Chicago 
fruit  stand  for  five  cents;  I  threw  it  away,  exclaiming  it  was  nothing  but  a 
species  of  squash." 

It  is  claimed  by  many  dealers  and  growers  that  the  demand  for  the 
dried  apricot  is  decreasing,  and  to  some  extent  this  is  true.  I  attribute 
this  to  the  erroneous  idea  that  the  fruit  must  be  picked  before  entirely  ripe, 
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and  over  sulphured,  making  a  white,  presentable  article  to  look  at,  but  bitter 
and  astringent  to  the  taste.  Who  among  us  would  think  of  picking  a  half 
ripe  apricot  to  eat  out  of  hand,  in  preference  to  one  fully  ripe  ?  And  what 
holds  good  in  the  green  fruit  will  be  exactly  the  same  in  the  dried  product 
And  yet  there  is  a  better  demand  at  better  prices  by  most  buyers,  for  the 
unripe,  over-sulphured  fruit.    This  is  discouraging. 

Last  summer  a  buyer  left  me  a  sample  of  the  unripe,  bleached  article, 
and  said :  "  If  your  fruit  was  as  white  as  this  I  could  pay  you  a  higher  price.'* 
I  laid  it  with  my  thoroughly  ripe  fruit  on  the  table.  On  my  return  a 
few  hours  after,  I  found  my  fruit  covered  with  hundreds  of  ants  determined 
to  carry  it  away,  while  they  entirely  avoided  the  buyer's  sample.  And 
again,  ripe  fruit,  on  account  of  the  accumulation  of  sugar,  weighs  heavier 
than  the  green,  which  is  an  object. 

For  the  ripe  and  properly  cured  apricot,  the  demand  should  be  unlimited. 
When  our  customers  more  fully  learn  the  value  of  rightly  prepared  fruity 
and  we  ourselves  the  way  to  prepare  it,  the  consumption  will  increase. 

One  of  the  things  most  necessary  and  largely  neglected  is  the  proper 
grading  of  our  fruits  before  drying.  It  saves  labor  and  the  fruit  dries 
evenly.  The  fruit  should  be  kept  separated  and  sold  in  its  different  grades. 
This  will  be  more  satisfactory  and  remunerative,  besides  giving  the  pro- 
ducer a  standing  for  his  fruit.  But  if  left  ungraded,  the  small  fruit  is 
dried  up  and  shriveled  before  the  larger  is  cured.  This  fruit  must  be  sold 
at  a  lower  price  or  must  be  assorted;  and  even  then  the  small  over-dried 
fruit  will  be  a  loss  in  price  and  weight.  If  the  small  fruit  is  graded  out 
and  properly  dried  it  will  make  a  good  salable  article. 

Sulphur, — I  claim  the  true  flavor  of  the  apricot  is  in  its  deep  yellow 
color,  and  this  is  obtained  by  its  ripeness,  retained  by  sulphuring.  As 
soon  as  cut  and  exposed  to  the  sun  and  air,  fermentation  soon  takes  place 
and  the  fruit  turns  dark,  sometimes  black.  Proper  sulphuring  will  stop 
fermentation  and  retain  is  original  color.  We  know  that  sulphur  fumes 
and  sulphuric  acids  are  poisonous,  and  if  sulphured  fruit  were  eaten  as 
soon  as  removed  from  the  sulphuring  box  the  results  might  be  disastrous. 

As  the  fruit  is  evaporated,  so  also  is  the  sulphuric  acid,  and  I  believe  if 
properly  sulphured  fruit  were  analyzed,  there  would  not  be  found  enough 
sulphuric  acid  in  a  large  quantity  of  the  dried  fruit  to  kill  the  native  Cali- 
fomian — the  flea. 

If  fruit  be  picked  before  ripe  and  over  sulphured  to  produce  whiteness, 
it  is  devoid  oi  its  true  rich  taste  and  flavor,  and  only  requires  'polishing  ta 
make  buttons. 

When  I  say  that  the  time  is  not  distant  when  the  drying  of  fruit  will 
revolutionize  the  canning  industry,  that  is  not  too  strong  an  assertion. 
Properly  dried  fruit  will,  at  the  present  time,  excel  the  ordinary  grades 
of  the  canned  article,  and  each  year,  with  our  new  experience,  we  will 
obtain  a  supremacy  never  yet  reached.  The  great  object  to  be  obtained  is, 
to  retain  in  its  different  stages  of  drying  the  natural  virtues  of  the  fruit, 
and  to  learn  where  and  what  are  the  changes  that  take  place. 

Mr.  B.  M.  Lelong,  our  Secretary,  has  added  to  his  office  an  experimental 
room,  and  is  fast  becoming  a  living  encyclopedia  on  this  subject,  and  in 
time  will  make  some  valuable  disclosures. 

DISCUSSION. 

Mr.  Hatch:  There  is  no  one  in  California  that  has  put  up  as  pretty  fruit 
as  I  have  seen  of  Mr.  Mosher's.  I  don't  want  to  compete  with  him;  I  want 
him  to  dry  my  fruit  for  me. 
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Mr.  Thissel:  I  have  had  considerable  experience  in  drying  fruit,  and, 
like  Mr.  Hatch,  I  don't  think  my  fruit  compares  with  Mr.  Mosher's;  there- 
fore, I  think  I  can  take  a  lesson  from  him,  instead  of  'trying  to  instruct 
him. 

Mr.  Hatch:  If  Mr.  Mosher's  plan  is  practicable  on  a  large  scale,  and  I 
do  not  know  why  it  should  not  be,  I  think  the  sooner  we  adopt  it  the  better, 
providing  it  only  tastes  as  well  as  it  looks;  it  need  be  no  better. 

Mr.  Lelong:  I  want  to  state,  Mr.  President,  that  Mr.  Mosher's  business 
is  on  a  large  scale;  he  dried  over  five  hundred  tons  of  fruit  this  year. 

Mr.  Mosher:  I  would  like  to  say  I  have  a  few  cans  of  fruit,  which  was 
dried  herein  Fresno  over  a  year  ago,  and  was  put  up  in  cans  about  four  or 
five  months  ago,  and  I  had  forgotten  about  them  until  I  started  down  here; 
you  can  open  them  and  see  how  they  compare.  I  wish  we  had  some 
grades  of  canned  fruit  to  compare  with  them.  This  fruit  has  been  dried 
and  laid  nearly  a  year,  and  then  it  was  cooked  and  canned  in  the  shape 
you  see  it  there. 

Mr.  Hatch:  What  is  the  idea  of  canning  dried  fruit?  Is  there  any  rea- 
son why  it  should  be  done? 

Mr.  Mosher:  I  think  there  are  a  good  many  good  reasons.  In  the  first 
place,  I  think  in  the  future  we  are  going  to  get  better  fruit  by  drying,  for 
the  simple  reason  that  we  can  dry  the  fruit  when  it  is  very  ripe.  I  think 
we  cannot  get  our  fruit  too  ripe.  Now,  one  little  can  of  fruit  holds  two 
pounds  and  a  half  of  the  dried  article;  there  will  probably  be  of  peeled 
peaches,  fifteen  jars  of  fresh  fruit  in  that  one  little  package  that  only  weighs 
about  two  pounds  and  a  half.  I  think  that  would  be  quite  an  item  on 
freight  alone.  I  would  can  it  at  its  destination.  If  you  figure  up  the 
freight  on  a  carload  of  dried  fruit,  and  the  many  carloads  it  would  make 
after  shipping,  it  would  be  quite  an  advantage  in  freight. 

A  Delegate:  What  is  the  advantage  of  canning  it  at  its  destination? 

Mr.  Mosher:  Saves  in  freight  and  cost  of  packages. 

Mr.  Hickmot:  Don't  you  think  that  will  oe  a  great  detriment  to  the 
selling  of  California  green  fruit  in  cans?  It  certainly  is  not  as  good  as  fruit 
that  is  canned  green.  Take  green  fruit  in  its  proper  condition  and  can  it, 
and  then  take  dried  fruit  and  ship  it  East  and  can  it,  and  it  is  going  to  give 
a  very  black  eye  to  California  goods. 

Mr.  Mosher:  That  may  be,  but  I  think  now  that  this  canned  fruit  will 
far  excel  the  ordinary  grades  of  fruit  that  are  put  up  in  California. 

Mr.  Hatch:  Some  years  ago  I  used  to  think  that  if  I  ever  did  get  enough 
fruit  to  run  a  cannery,  that  I  would  want  a  cannery  at  my  own  place;  but 
before  that  time  came  I  decided  like  this:  that  while  it  took  one  pound  of 
green  fruit  to  make  two  pounds  of  canned  fruit,  it  would  take  five  pounds 
of  green  fruit  to  make  one  pound  of  dried  fruit,  and  that  was  as  one  pound 
is  to  ten  in  freight,  and  we  would  necessarily  have  to  dispose  of  large  quan- 
tities of  fruit,  and  the  freight  item  would  be  an  immense  one,  and  make  it 
almost  impracticable  to  depend  on  canning  alone  for  our  market.  I  think 
that  we  ought  to  improve  our  methods  of  aryinc  to  such  a  degree  that  our 
dried  fruit,  when  placed  before  the  most  fastidious,  will  be  such  that  he 
will  say  it  looks  good  enough  to  eat.  Take  such  fruit  as  this  and  stew  it 
and  put  it  in  a  glass  plate,  and  it  will  look  good  enough  to  eat  and  taste 
good  enough  to  eat;  it  has  every  quality  that  is  necessary  to  make  it  desir- 
able to  those  who  want  fruit,  and  it  would  be  only  a  wild  notion  that  any 
one  would  want  that  fruit  put  up  in  cans.  It  would  be  so  much  nicer  to  keep 
it  in  a  little  package.  It  looks  to  me  like  a  proposition  that  would  not  be 
desirable  to  follow. 
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Mr.  Aiken:  One  point  made  by  Mr.  Mosher  was:  Tal^,  for  instance,  a 
green  plum;  they  .can  it;  if  it  is  ripje,  they  dry  it,  send  it  East,  and  after- 
wards can  it.  The  question  is,  which  is  the  better  fruit^— the  hard,  sour, 
egg  plum,  canned  here,  or  the  ripe  fruit  dried  here? 

Mr.  Hickmot:  I  would  like  to  deny  the  statement  that  the  canneries 
can  a  green  egg  plum.  We  can  the  yellow  egg  plum  when  it  is  in  a  fit  con- 
dition to  stand;  we  do  not  do  it  otherwise,  because  it  is  not  merchantable. 
We  have  got  to  get  the  color  in  the  cooked  plum  to  sell  it,  and  we  get  it  as 
near  as  possible  in  a  perfect  condition — ^not  too  green,  and  we  do  not  want 
it  too  ripe.  If  you  take  a  box  of  dried  fruit  and  go  to  put  it  in  cans,  I  will 
venture  to  say  that  not  over  20  per  cent  can  be  used  for  canning  at  all.  It 
must  be  well  selected  to  make  a  merchantable  article.  We  all  know  in 
making  up  a  box  of  dried  fruit,  the  top  layer  is  very  nice  and  the  under- 
neath not  quite  so  good;  and  when  you  come  to  put  it  in  cans  to  be  criti- 
cised, you  will  find  it  is  not  quite  so  profitable  as  you  may  think.  I  want 
to  state  that  there  is  an  erroneous  idea  throughout  the  United  States  that 
the  canneries  will  use  everything  that  comes  in.  If  we  did  that,  it  would 
take  but  a  short  time  to  ruin  our  business.  I  believe  that  sulphuring  the 
fruit  is  the  greatest  mistake  in  the  world.  I  do  it,  as  Mr.  Hatch  says,  but 
I  believe  it  is  wrong;  the  flavor  of  the  fruit  is  gone  after  it  is  sulphured. 

Mr.  Mosher:  It  is  not  my  idea  to  be  antagonistic  to  the  canning  indus- 
try; it  is  my  belief  that  with  our  experience  from  year  to  year  we  will 
in  time  revolutionize  the  canning  inaustry.  For  instance,  the  apricots 
which  we  sell  to  canners  in  our  valley,  I  don't  care  how  nice  they  are  or 
how  large  they  are,  I  would  not  put  them  up  as  my  first  class  fruit.  The 
fruit  that  I  would  put  up  the  canners  would  reject,  because  it  would  be 
too  ripe;  it  would  not  be  of  nice  form,  but  would  be  soft.  It  was  not  my 
intention  in  this  paper  to  advocate  the  idea  that  this  fruit  should  be  shipped 
East,  and  canned;  if  shipped  East,  and  our  customers  learn  to  like  it  as 
well  if  not  better  than  the  canned  fruit,  they  will  use  it  in  preference,  and 
that  will  revolutionize  the  canning  industry.  So  far  as  sulphuring  is  con- 
cerned, mv  friend  says  that  the  fruit  is  better  unsulphured;  it  may  be,  but 
what  kind  of  fruit  can  you  get  by  not  sulphuring  it?  This  summer  I  have 
tried  some  fruit,  sulphuring  it  ten  minutes  when  it  was  very  ripe.  I  sold  it 
for  3  cents  a  pound.  It  was  black,  and  I  don't  believe  there  is  a  man  here 
who  has  had  a  great  deal  of  experience  in  dr3dng  fruit  that  can  take  a  real 
ripe  apricot  and  produce  a  nice  article  without  fumigating  it.  It  will  turn 
black.  If  it  is  cut  while  it  is  green,  perhaps  you  might  get  a  fruit  that 
would  not  turn  dark;  but  if  you  want  to  get  the  true  flavor,  it  has  got  to 
be  ripe,  and  if  it  is  ripe,  when  you  dry  it  without  sulphuring  it  will  turn 
black.  I  have  one  lot  that  is  almost  totally  black,  especially  where  it  was 
overripe. 

Mr.  Kimball:  I  want  to  ask  Mr.  Mosher  what  is  the  effect  on  the  flavor 
of  the  apricot  or  other  fruit  by  sulphuring?  Is  the  flavor  removed  by  sul- 
phuring or  not? 

Mr.  Mosher:  I  could  not  tell.  The  very  ripe  fruit  that  I  have  sulphured 
I  know  is  good,  nice  fruit;  the  fruit  that  I  dia  not  sulphur  is  unfit  for  any- 
thing, and  I  sold  it  for  3  cents  a  pound  to  make  marmalade.  I  cut  out 
the  black  part  of  it,  the  ripest  part,  where  it  is  very  dark,  and  they  used 
the  rest  for  some  kind  of  a  preparation — jelly,  or  something.  With  sul- 
phuring, it  would  have  been  nice  fruit,  and  I  would  have  got  probably  12 
cents  a  pound. 

Mr.  Thissell:  I  want  to  give  you  a  little  of  my  experience  in  sulphur- 
ing; before  I  do  I  want  to  ask  Mr.  Wickson  if  he  has  ever  discoverea  any 
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traces  of  sulphur  in  the  dried  fruit  that  he  has  used  that  I  have  manufact- 
ured. 

Mr.  Wickson:  I  would  like  to  state  to  Mr.  Thissell  that  they  were  very 
acceptable,  and  freelv  used  in  the  family,  and  used  up  very  quickly;  but  I 
must  acknowledge  that  I  thought  I  could  detect  a  little  taste  of  sulphur 
in  them. 

Mr.  TrassELL:  That  is  just  exactly  what  I  wanted  to  know.  My  plan 
of  manufacturing  my  apricots  is  this:  First  I  allow  them  to  get  perfectly 
ripe  upon  the  tree;  then  we  pick  them,  cut  them,  and  as  soon  as  possible 
after  cutting,  we  put  them  into  boxes  and  sulphur  them.  We  always  allow 
them  to  remain  in  the  sulphur  box  according  to  the  ripeness  of  the  fruit; 
if  extremely  ripe,  we  sulphur  thirty  minutes;  if  a  little  green,  we  sulphur 
them  a  little  longer.  My  sulphur  boxes  hold  forty  boxes  of  cut  fruit;  into 
them  I  put  four  j)ounds  of  sulphur  and  set  it  on  fire;  the  box  is  closed  up, 
and  I  let  it  remain  the  length  of  time  which  I  have  stated;  remove  the 
sulphur.  And  Mr.  Wickson  is  the  first  man  that  I  ever  have  heard  that 
made  any  complaint  in  reference  to  the  sulphur  being  upon  the  fruit.  I 
am  glad  to  hear  him  state  what  he  has  stated  in  reference  to  the  matter, 
for  the  fact  of  it  is  that  if  it  is  injurious  to  the  fruit,  I  want  to  know  it. 
My  peaches  I  treat  the  same  way  exactly,  and  I  must  say  that  I  have  had 
success  in  manufacturing  dried  fruit,  and  also  sulphuring. 

Mr.  Mosher:  I  think  the  proper  way  to  test  this  would  be  to  have  some 
good  ripe  fruit  sulphured  and  un sulphured,  and  put  the  two  in  kettles, 
and  have  it  cooked  and  passed  around. 

Mr.  Hatch:  It  makes  little  difference  what  we  have  to  sell,  if  it  is  only 
pretty  and  large.  Take  for  instance  our  poorest  grape  and  the  poorest  plum, 
m  real  quality;  they  bring  the  highest  prices  in  the  eastern  market,  and 
there  is  where  our  dried  fruit  goes.  What  is  the  difference  whether  it 
tastes  good  or  not?    The  pretty  always  did  bring  the  highest  money. 

Mr.  L.  W.  Buck:  I  am  not  a  person  of  any  very  large  experience  in  sul- 
phuring fruit,  as  I  have  not  been  at  home  at  the  season  that  the  fruit  has 
been  dried.  In  conversation,  however,  with  a  gentleman  who  handles  more 
California  dried  fruit  than  any  other  man  in  the. East,  we  discussed  the 
merits  of  both  canned  and  dried  fruits  at  the  present  day,  as  compared 
with  those  of  a  few  years  ago;  and  it  was  his  opinion  that  the  improved 
Quality  of  our  dried  fruit  is  tending  more  and  more  each  year  to  lessen  the 
aemand  for  California  canned  fruit  in  the  East,  while  increasing  the 
demand  for  our  dried  fruit  over  all  eastern  products.  I  asked  him  how 
he  accounted  for  that,  and  he  said  that  the  improvement  in  the  qualitv  of 
dried  fruit  was  making  a  fruit  that  was  taking  the  place  of  canned  fruit 
in  the  East.  I  asked  him  if  other  sections  of  the  United  States  were  mak- 
ing the  same  improvements  that  California  was  in  her  dried  fruit  product, 
and  he  said  no,  that  with  the  exception  of  a  very  few  localities  that  were 
furnishing  a  very  fair  evaporated  fruit  in  the  East,  there  was  no  improve- 
ment— there  was  no  improvement  in  the  sections  that  furnished  the  bulk 
of  the  dried  fruit  that  is  put  up  in  the  East,  and  the  California  fruit  was 
supplanting  it  and  taking  its  place  as  a  fancy  fruit.  In  reference  to  sul- 
phuring he  said  he  did  not  believe  it  to  be  injurious  except  when  used  to 
excess.  In  reference  to  what  Mr.  Thissell  said,  I  would  think  that  the 
amount  of  sulphur  that  he  used  would  be  rather  too  much;  I  know  that 
it  is  more  than  we  use,  and  further  we  do  not  put  the  sulphur  under  the 
fruit;  we  burn  the  sulphur  in  a  sheet-iron  stove  with  two  pipes  connecting 
the  stove  with  the  sulphur  box,  and  as  a  rule  we  sulphur  about  an  hour, 
but  not  with  as  much  as  four  pounds  of  sulphur;  and  if  you  can  detect  the 
sulphur  in  the  fruit,  it  is  something  I  could  not  do,  and  I  have  often  tried. 
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I  have  sometimes  thought  I  could,  but  then  I  generally  made  up  my  mind 
later  that  I  could  not  detect  the  sulphur,  comparing  fruit  that  I  knew  was 
sulphured  and  fruit  that  I  knew  was  not.  As  Mr.  Hatch  has  said,  you 
have  got  to  put  the  fruit  in  a  presentable  condition;  you  have  got  to  dry 
good  fruit,  and  you  can  only  produce  a  good  article  by  drying  ripe  fruit, 
and  you  cannot  dry  ripe  fruit  and  make  it  of  good  color  except  to  sulphur 
it.  Further,  in  order  to  get  the  most  pounds  out  of  fruit,  you  have  got  to 
dry  it  just  as  nearly  soft  as  you  can;  you  do  not  want  to  leave  it  until  it 
is  mushy,  but  the  nearer  dead  ripe  it  is  the  better  the  fruit,  the  more  sac- 
charine matter  there  is  in  it,  and  the  more  it  will  weigh;  and  for  that  rea- 
son alone  I  think  that  it  is  certainly  desirable  to  use  sulphur,  but  it  should 
be  used,  in  my  judgment,  a  longer  time  and  less  of  it. 

Mr.  Aiken:  Will  it  preserve  fruit  better? 

Mr.  Buck:  I  do  not  know  that  it  preserves  it.  Ripe  fruit  cannot  be 
dried  without  turning  black.  If  you  take  a  piece  of  fruit,  and  open  it  and 
peel  it,  as  soon  as  the  air  strikes  it  it  is  discolored;  it  gets  dark;  the  longer 
it  lies  before  it  commences  to  dry,  the  darker  it  turns.  The  sooner  you  can 
get  it  from  the  knife  into  the  sulphur  box,  the  sooner  you  stop  or  prevent 
the  discoloration. 

Mr.  Williams:  The  whole  secret  of  sulphuring  is  to  stop  the  oxidation 
or  decomposition  of  the  fruit;  that  is  arrested  by  the  action  of  the  sulphur 
upon  it,  and,  therefore,  the  fruit  retains  its  natural  color,  or  the  color  that 
it  would  have  if  discoloration  did  not  set  in  as  soon  as  it  was  peeled. 

Mr.  Mosher:  I  would  like  to  state  that  it  is  my  experience  that  where 
I  put  my  fruit  in  the  drier,  I  only  need  to  sulphur  about  half  the  length 
of  time  that  I  do  when  I  put  it  in  the  sun. 

Mr.  R.  C.  Kells,  of  Yuba  City:  I  have  had  some  little  experience  in 
sulphuring  fruit.  I  began  in  1879,  on  apricots.  We  sent  our  apricots  to 
Chicago  and  got  fancy  prices  for  them.  I  think  it  was  22  cents  we  got  that 
season,  and  it  rather  encouraged  us  in  sulphuring  our  fruit,  and  we  began 
to  agitate  the  matter.  Many  of  my  neignbors  thought  it  was  injurious, 
and  I  was  not  quite  satisfied  myself  as  to  whether  I  was  on  the  right  track 
or  not,  but  I  was  under  the  impression,  with  Mr.  Hatch  and  others,  that  it 
was  money  we  were  after,  and  if  consumers  wanted  our  fruit  nice  and 
bright  we  would  fix  it  that  way  for  them.  In  the  meantime  I  thought  I 
would  exhibit  some  fruit  to  some  of  my  relatives  and  friends  in  the  East, 
and  get  their  opinion  in  regard  to  the  matter.    I  sent  some  dried  fruit 

{peaches,  apricots,  and  apples)  to  parties  in  Ohio  and  Michigan,  and  also  in 
owa,  asking  their  opinion  as  to  the  quality  of  the  different  varieties,  and 
in  every  case  I  had  the  reply  that  the  evaporated  fruit  was  excellent,  with 
the  exception  of  one  case  from  Michigan.  The  parties  wrote  me  that  the 
apples  were  not  as  good  as  theirs,  having  a  peculiar  taste  they  could  not 
explain.  They  seemed  to  have  an  idea  that  all  fruit  was  evaporated  fruit. 
I  was  told  afterwards  in  regard  to  the  matter,  that  the  sulphur  in  the 
apples  gave  them  that  peculiar  taste.  I  am  satisfied  that  we  can  over- 
sulphur  apples  and  make  them  unpleasant  to  the  taste,  and  eastern  people 
will  not  like  them;  but  our  bleached  fruit  goes  to  the  eastern  market  at  the 
present  day  on  a  par  with  our  evaporated  fruit,  if  properly  ripe  before  it  is 
oleached  and  dried;  consequently  I  say  that  we  should  keep  on  with  our 
bleaching  until  our  eastern  friends  tell  us  that  we  have  overdone  the  mat- 
ter, and  then  fix  it  to  suit  them  in  some  other  way.  I  will  say  that  I  prefer 
drying  the  almond  and  then  dampening  and  bleaching  afterwards;  I  think 
I  secure  a  better  result,  and  save  the  chances  of  spoiling  them  in  bleaching 
when  first  picked,  while  the  kernel  is  yet  moist  and  some  are  green. 
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Mr.  Stabler:  In  drying  fruit  this  season  I  found  that  the  length  of  time 
between  cutting  and  placing  in  the  sulphur  box  had  much  to  do  with  the 
color  when  dried.  Where  we  had  two  persons  cutting  into  a  tray  and  fill- 
ing it  in  five  minutes,  the  dried  product  was  much  brighter  than  where 
one  person  cut  and  filled  the  tray  in  twelve  minutes.  It  requires  less  time 
to  bleach,  and  bleaches  better. 

Mr.  E.  E.  Smith:  There  are  two  things  we  want  in  dried  fruit — one  is 
the  highest  quality,  and  the  other  is  the  largest  profit.  Sulphuring  is  a 
very  important  factor  in  the  sale  of  our  fruit,  and  I  think  we  should  adopt 
some  means  to  arrive  at  its  actual  effects;  therefore,  I  move  that  a  com- 
mittee be  appointed  by  this  Convention  to  prepare  samples  of  dried  fruit 
without  sulphur,  and  samples  dried  with  different  quantities  of  sulphur, 
and  to  test  these  samples  and  report  thereon  to  this  Convention. 

Mr.  Maslin:  I  donH  know  much  about  sulphuring  the  fruit,  but  I  have 
been  a  persistent  reader  of  the  reports  of  the  Horticultural  Board  and  of 
the  Fruit  Growers'  Convention  for  the  last  six  or  eight  years;  and  now  this 
question  is  brought  before  this  society,  you  want  to  get  at  a  fact,  and  here 
my  remarks  will  be  pertinent  to  the  motion.  I  think  I  can  indicate  the 
course  that  that  committee  should  take.  We  know  how  strong  is  the 
illusion  of  the  eye;  I  tested  that  the  other  day,  if  you  will  pardon  me  for 
stating  the  experiment:  A  friend  of  mine  thinks  he  is  a  connoisseur  in 
liquor  (there  are  three  things  a  man  thinks  he  knows  all  about — one  is  the 
taste  of  liquor,  one  is  a  horse,  and  the  other  is  the  beauty  of  women). 
I  told  this  friend  that  he  could  not  tell  brandy  from  whisky  with  his  eyes 
shut.  We  went  into  a  saloon,  and  the  barkeeper  brought  out  what  he 
said  was  French  Cognac  and  some  good  Bourbon,  and  let  my  friend  taste 
the  liquor  with  his  eyes  shut,  and  he  could  not  tell  the  difference  between 
them.  I  will  tell  you  another  thing:  You  take  a  cigar  in  the  night  and 
smoke  it,  and  you  can't  tell  you  are  smoking  unless  there  is  a  light  brought 
to  see  the  smoke;  it  is  the  illusion  of  the  eye,  as  I  said.  Now,  you  want 
to  establish  this  fact  and  decide  this  question,  and  I  suggest  that  it  be  left 
to  men  who  do  not  know  the  fruit  they  taste.  It  must  be  unprejudiced 
men,  who  judge  by  the  taste,  and  not  by  the  eye. 

The  appointment  of  a  committee  is  indefinitely  postponed. 

A  Delegate:  I  would  like  to  ask  as  to  methods  of  dipping  prunes? 

Mr.  Mosher:  I  have  no  especial  method;  I  merely  dip  my  prunes  in  hot 
water  with  a  very  little  glycerine.  I  put  them  in  a  bin  after  they  are  dipped 
and  let  them  stay  there  fifteen  or  twenty  hours,  and  shovel  them  over  and 
let  them  cool  off,  and  after  they  have  sufficiently  cooled  I  pack  them  or 
sack  them.  I  would  like  to  state  what  I  am  trying  to  impress*  upon  our 
growers,  I  hope  to  their  advantage:  the  difference  between  bright  goods  and 
ripe  goods;  that  is,  we  know  that  the  market  has  a  good  demand  for  bright 
goods,  but  is  that  the  best  fruit?  In  my  estimation  it  is  not.  It  is  the  ripe, 
big  yellow  fruit,  that  is  the  richest;  that  may  be  bright,  but  the  fruit  that 
I  have  seen  this  year  is  what  I  call  unripe;  that  is,  apricots  ripe  on  one 
side — the  Moorpark,  especially  in  our  vicinity,  and  we  raise  mostly  Moor- 
park — one  side  beginning  to  get  ripe  and  the  other  quite  green.  This, 
when  cut  and  sulphured,  is  of  the  whitish  color,  but  if  it  is  left  until  it  is 
perfectly  ripe  it  is  of  a  deep  yellow.  I  think  almost  every  one  would,  if  they 
cooked  this  fruit  for  their  own  use,  prefer  by  far  the  perfectly  ripe,  big 
yellow  fruit;  I  certainly  do. 

A  Delegate:  Which  commanjds  the  highest  price? 

Mr.  Mosher:  My  experience  is  that  the  fruit  that  is  a  little  green,  a  little 
whiter,  commands  the  better  price,  and,  I  think  this  is  where  we  are  making 
the  mistake.     I  claim  that  if  the  demand  for  apricots  is  decreasing,  that 
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to  a  great  extent  is  the  reason;  I  think  that  when  our  eastern  customers 
begin  to  be  governed  by  taste  a  little  more  than  by  their  eyes,  it  will  increase 
the  demand  for  dried  fruit,  because  I  am  quite  certain  that  any  one  who 
has  eaten  ripe  fruit  will  prefer  it.  Of  course,  the  ripe  fruit  should  be 
bright,  but  I  think  that  is  what  Mr.  Buck  means. 

Mr.  Buck:  Mr.  President,  I  am  surprised  that  a  man  that  has  dried  as 
much  fruit,  and  is  as  good  a  judge  of  dried  fruit,  and  has  made  such  fine 
dried  fruit,  would  think  that  there  is  any  question  as  to  what  makes  bright 
goods;  bright  goods  is  only  made  from  ripe  fruit,  and  it  is  that  bright 
golden  color  that  gives  the  apricot  an  appearance  that  can  only  be  made 
from  ripe  fruit;  you  may  take  a  green  peach  or  a  green  apricot  and  you 
can  only  make  a  dead  white  looking  fruit  out  of  it,  1  don't  care  how  you 
serve  it.  It  will  dry  white,  it  will  shrivel  up,  and  will  not  have  that  clear 
gummy  preserved  appearance  that  nice  ripe  fruit  will  have. 

Mr.  Hatch:  Now  let  Mr.  Thissell  tell  us  how  he  makes  those  prunes  so 
nice  that  he  had  at  the  State  Fair. 

Mr.  Thissell:  I  was  going  to  tell  this  audience  that  there  is  one  rule 
that  can  be  laid  down  that  there  is  no  mistake  about  in  reference  to  mak- 
ing money  out  of  green  and  dried  fruit.  It  is  this:  if  one  wants  to  be  suc- 
cessful in  selling  his  fruit  in  the  local  or  eastern  markets,  he  wants  to  pack 
and  ship  just  such  fruit  as  he  himself  and  his  family  want  to  use.  My  aried 
fruit  is  all  contracted  for  three  years  hence,  and  I  find  that  the  dried  fruit 
that  my  wife  and  I  like  on  our  table  Mr.  Wickson  likes  on  his,  and  that  is 
the  rule  that  I  have  laid  down  in  manufacturing  my  fruit  and  in  putting  it 
on  the  market  Now  in  reference  to  those  prunes  I  had  at  the  State  Pair 
and  received  the  premium  on.  I  do  not  think  they  compare  with  Mr. 
Mosher's  prunes  that  I  see  here;  I  think  he  probably  would  have  got  the 
premium  if  he  had  been  there  with  that  fruit.  However,  they  were  very 
nice  prunes.  I  picked  them  from  the  trees  when  thoroughly  ripe,  then  I 
dipped  them  in  a  solution  pr  a  preparation  of  thirty  pounds  of  water  and 
three  pounds  of  concentrated  lye;  then  I  washed  them  thoroughly  and 
rinsed  them  oflf  with  clean  cold  water  and  put  them  out,  and  when  they  were 
perfectly  dry  put  them  in  sixty-pound  boxes  and  let  them  remain  there 
about  four  or  five  days;  then  I  had  a  solution  of  thirty  gallons  of  water,  one 
gallon  of  Golden  Drip  syrup,  and  two  gallons  of  glycerine;  in  that  prep- 
aration I  dipped  my  French  prunes,  and  then  put  them  out  and  dried 
them.  One  thousand  boxes  of  the  prunes  I  sold.  Every  prune  in  the  box 
was  exactly  alike;  whether  they  were  fancy  prunes  or  not  I  do  not  know^ 
but  I  received  a  good  price  for  them,  and  I  am  satisfied. 

Mr.  Mosher:  I  would  like  to  say  in  regard  to  my  prunes.  I  dipped 
them  in  the  usual  lye  and  put  them  in  boiling  water — I  have  an  engine 
and  kept  the  water  running  continually — ^before  I  put  them  in  the  sun. 
I  agree  entirely  with  Mr.  Buck  in  regard  to  the  color  and  the  fruit,  but  I 
know  that  in  our  valley  a  great  deal  of  this  fruit  is  dried  when  it  is  what  I 
call  unripe,  and  I  know  it  makes  a  whitish  fruit — looks  rather  nice,  but 
I  don't  think  it  compares  with  the  ripe  fruit;  but  still  I  know  buyers  have 
looked  at  my  fruit  and  passed  it  by,  and  ofiered  my  neighbors  better 
prices  for  this  very  same  unripe  fruit  I  know  some  of  it  has  been  sold, 
and  they  preferred  it,  because  it  is  more  merchantable;  and  because  it 
looks  better  and  sells  better.  I  think  evaporated  peaches  are  a  good  deal 
the  best.  I  think  there  is  as  much  difference  between  an  evaporated 
peeled  peach  and  a  sun-dried  peach  as  there  is  between  the  common  sun- 
dried  peach  and  canned  fruit.  The  thoroughly  ripe  peach  when  peeled 
and  evaporated,  if  it  is  properly  done,  when  properly  cooked  has  no  dried 
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fruit  taste.  I  can  take  evaporated  fruit  and  cook  it  so  that  you  cannot  te^ 
it  is  dried  fruit,  unless  you  see  it. 

Mr.  Hatch:  I  will  ask,  Mr.  Mosher,  how  do  you  peel  your  peaches? 

Mr.  Mosher:  The  most  of  the  early  peaches  we  jSrst  cut  and  pit,  put 
them  on  the  trays  and  run  them  in  the  sulphur  house;  we  sulphur  them, 
I  think,  about  an  hour,  and  then  we  bring  them  back  into  the  drying  room, 
and  the  sulphur  loosens  the  skin.  The  peach,  if  sulphured  that  way,  is 
full  of  juice.  We  take  a  knife,  and  take  hold  of  one  cage  of  the  skin,  and 
it  peels  right  off,  and  we  lay  it  back  on  the  tray;  we  keep  the  cup  side  up, 
and  it  comes  off  very  easily. 

Mr.  Hatch:  Does  one  motion  take  it  off? 

Mr.  Mosher:  Most  generally  one  motion.  If  there  should  be  a  little 
green  spot  on  the  peach,  sometimes  it  will  hold.  We  find  that  we  can 
peel  them  that  way  twice  or  three  times  as  fast  as  with  the  peeler,  and 
save  a  great  deal  of  the  peach.  It  is  very  satisfactory,  but  there  is  one 
thing  I  will  caution  you:  that  in  doing  this,  you  must  run  them  back  in 
the  sulphur  house  for  five  or  ten  minutes  after  you  peel  them,  as  sometimes 
a  part  of  the  peach  will  not  be  sulphured  through  the  skin,  and  it  will 
turn  dark. 

Mr.  Hatch:  Can  you  peel  freestones  and  clingstones  equally  well? 

Mr.  Mosher:  Yes,  I  think  so.  We  were  very  successful  with  all  we 
tried  to  peel  this  year.  They  must  be  very  ripe.  We  did  not  dry  very 
many  clings.    I  was  not  successful  in  getting  the  pits  out  of  clings. 

Mr.  Williams:  I  think  you  will  have  some  difficultjr  in  peeling  clings 
that  way.  In  looking  round  for  dried  fruit  this  year,  I  found  a  little  ma- 
chine at  Lemoore,  which  was  pitting  about  as  rapidly  as  forty  men  could. 
It  seemed  to  be  two  cylinders  running  together,  cutting  the  peach  open, 
letting  the  halves  drop  on  the  tray,  and  the  pits  falling  below.  It  was  very 
successful,  and  I  should  be  glad  to  know  more  about  it. 

Mr.  Thomas:  That  is  Evans'  fruit  pitter  from  Alameda;  I  worked  one  of 
them  last  season  and  also  this;  last  season  it  did  not  work  satisfactorily. 
He  came  up  this  season  and  made  an  improvement  on  the  knife,  and  it 
then  worked  first  class.  There  are  two  small,  circular  saws,  and  when  the 
fruit  is  put  in  a  hopper  and  run  in,  one  of  them  goes  on  either  side,  and  it 
takes  about  four  boys  to  take  that  fruit  and  spread  it  on  the  tray.  If  you 
are  careful,  you  can  guide  the  fruit  with  one  hand  and  cut  it  straight 
through,  and  never  know  the  difference  when  it  is  dry.  If  you  are  careful, 
you  can  catch  the  peach  as  it  drops  in.  It  is  the  best  thing  to  save  labor 
1  have  ever  seen. 

Mr.  Mosher:  I  spent  a  great  deal  of  time  hunting  up  a  machine  to  pit 
apricots.  That  fruit  always  comes  in  a  hurry;  a  great  many  of  them  at 
one  time,  and  I  finally  came  down  to  this  [showing  a  sample].  The  way 
I  use  this,  is  to  nail  it  on  to  the  table  or  on  to  a  block  that  is  slipped  on  to 
a  tray,  and  pick  up  an  apricot  and  place  it  in  this  little  groove.  The  knife 
is  about  half  round,  and  when  you  place  the  apricot  in  there  the  knife  cuts 
about  two  thirds  of  the  apricot;  give  it  a  little  turn  in  your  hand,  and  it 
makes  a  clean  cut  all  around,  and  you  then  push  it,  and  the  pit  drops  out 
in  a  little  hole  and  the  apricot  is  right  there.  I  have  cut  and  pitted  forty 
a  minute  right  along  by  the  watch,  and  I  think  it  is  a  perfect  pitter.  I 
don't  think  this  will  work  with  even  the  freestone  peach,  for  the  pit  clings 
to  the  meat;  but  the  apricot  is  loose.  These  are  very  cheap,  $4  a  dozen. 
They  are  made  of  steel. 
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-       RESIN  SPRAY  AND  ITS  EFFECTS  ON  CITRUS  TREES. 

Essay  by  J.  H.  Kellom,  Tastin  City. 

As  the  essays  read  before  this  Convention  of  fruit  growers  are  supposed 
to  take  their  color  from  the  localities  in  which  the  writers  reside,  we  shall 
confine  this  paper  to  the  discussion  of  the  two  varieties  of  pests  which  have 
imposed  great  damage  on  the  orchards  of  Orange  County,  viz.:  the  black 
scale  {Lecanium  olea)  and  the  red  scale  {Aspidiotus  aurantii). 

The  black  scale,  so  far  as  we  know,  may  be  counted  among  the  "forty- 
niners."  At  any  rate,  their  dusky  tents  were  pitched  in  the  citrus  groves 
ten  years  ago,  according  to  our  personal  knowledge.  Not  regarded  as 
a  pest  at  that  early  day,  they  were  treated  with  impunity;  but  by  and 
by,  as  the  scale  increased,  the  fruit  became  smutty  and  its  value  depreci- 
ated in  the  markets.  Bright  fruit  was  found  only  on  trees  free  from  black 
scale.  By  the  yearly  application  of  whale-oil  soap,  petroleum  emulsions, 
and  other  washes,  propagation  was  checked,  but  not  averted.  Extermina- 
tion was  waiting  for  a  new  insecticide,  and  that  was  found  in  the  soda- 
resin  spray.  By  two  applications  of  this^spray  the  oranse  orchards  of 
Tustin  are  ostensibly  freed  from  the  black  scale,  and  this  riddance  adds  at 
least  25  per  cent  to  the  market  value  of  the  crop.  In  other  words,  the  extra 
price  more  than  pays  the  cost  of  spraying. 

RED   SCALE. 

We  now  turn  to  the  red  scale,  which  is  "a  gray  horse  of  a  different 
color."  This  pest  originated  in  one  or  two  nurseries  in  the  town  of  Orange, 
which  were  supplied  with  stock  from  Australia.  For  some  years  it  made 
but  little  headway.  To-day  it  is  regarded  as  a  bane,  a  plague,  a  poison,  a 
pestilence,  and  a  fatal  epidemic.  It  defiles  and  dwarfs  the  fruit,  causing 
it  to  drop,  blanches  the  foliage,  blights  the  limbs,  and  ultimately  kills  the 
tree.  It  is  prolific  in  progeny,  which  is  so  atomic  in  size  as  to  elude  for 
months  both  the  eye  and  the  microscope.  Its  transportation  is  by  birds 
and  bees.  Arriving  at  its  new  home,  it  makes  no  sign,  but  lurks  in 
ambush. 

The  white  scale  and  the  black  unfurl  their  banners  and  charge  the  par- 
apets in  front;  the  red  scale  steals  in  from  the  rear,  takes  possession  of  the 
works,  and  then  raises  its  colors. 

A  seedling  orange  orchard  in  the  suburbs  of  Los  Angeles,  twenty  years 
old,  bearing  fruit  worth  $4,000  per  annum,  appeared  on  the  first  day  of 
May  last  as  grand  and  green  and  glorious  as  any  grove  in  Southern  Cali- 
fornia. During  the  spring  one  fourth  of  the  fruit  had  fallen.  The  owner 
supposed  this  was  the  result  of  white  scale,  with  which  some  of  his  trees 
were  infested.  But  he  was  mistaken;  the  red  was  there,  and  probably  had 
been  for  more  than  a  year.  On  the  seventh  of  August  we  examined  the 
grove  and  found  one  fourth  of  the  foliage  dry  and  dead. 

The  summer  months  reveal  to  the  eye  the  work  of  the  previous  winter. 
At  first  just  one  dry  twig,  a  few  spotted  leaves,  more  dead  limbs,  and  finally 
the  tree  top  is  blighted  as  by  fire  or  the  scathing  of  lightning. 

One  third  of  the  trees  of  Orange  County  have  been  thus  cursed,  and  are 
now  cut  back,  leaving  only  a  skeleton  or  trunk,  which  is  scrubbed  and 
whitewashed.  The  remaining  two  thirds  are  more  or  less  tainted;  to  these 
have  been  applied  whale  oil  and  soda  washes,  with  varied  strengths,  but 
with  indifferent  success.  The  newly  hatched  at  the  time  of  spraying  were 
killed,  but  their  places  were  speedily  filled  by  their  younger  brothers  and 
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sisters.  A  spray  strong  enough  to  penetrate  the  shell  would  harm  the  tree. 
Soda  and  petroleum  were  good  enough  ammunition,  but  we  dare  not  fire 
them  for  fear  of  killing  our  friends. 

Such  was  our  predicament  fifteen  months  ago.  Appalled  by  this  cyclone, 
before  which  grove  after  grove  disappeared,  alarmed  at  our  losses,  dismayed, 
because  helpless,  we  cried  out  in  dispair:  "After  five,  ten,  fifteen  years  of 
work,  worry,  and  waiting,  the  fruits  we  gather  are  but  the  apples  of  Sodom." 

SODA-RESIN  SPRAY. 

The  soda-resin  spray  was  first  applied  in  a  business  way  and  on  a  large 
scale,  on  the  orchards  in  Tustin,  in  September,  1888.  At  the  fruit  grow- 
ers' meeting,  held  in  National  City  last  April,  we  ^ave  an  account  of  the 
use  of  the  spray  on  six  months'  trial.  We  felt  at  that  time  that  a  round 
year,  including  the  hot  months  of  June,  July,  and  August,  was  requisite 
in  order  to  form  a  correct  estimate  of  the  new  remedy.  A  year  and  more 
of  observation  and  experiment  has  now  passed,  and  we  stand  before  you 
abreast  of  the  improvements  and  the  latest  applications  of  this  valuable 
insecticide. 

Some  statements  then  made  and  theories  advanced  must  now  be  modi- 
fied. It  was  our  opinion,  as  expressed  at  the  April  meeting,  that  95  per 
cent  of  the  red  scale  were  killed  by  this  soda-resin  spray.  Observations 
for  the  past  six  months  do  not  justify  so  large  a  percentage;  nor  do  we  find 
the  spray  equally  potent  on  fruit,  stem,  and  leaf.  On  the  lemon  fruit  not 
over  one  half  of  the  pests  are  destroyed.  On  the  orange,  about  three 
fourths;  on  the  stem,  95  per  cent,  and  on  the  leaves  all  succumb.  This 
proportionate  fatality  is  not  easily  accounted  for.  Why  such  persistent 
vitality  on  the  lemon  and  mortality  on  the  leaf?  Why  are  more  suffocated 
on  the  orange  than  on  the  lemon  ?  But  are  they  suffocated  on  either?  This 
question  leads  us  to  reconsider  our  theory  of  the  mode  of  killing.  It  was 
the  opinion  of  Professor  Coquillett  that  the  scale  is  destroyed  by  the  exclu- 
sion of  the  atmosphere  from  the  shell  of  the  insect. 

"  The  resin  part  of  the  sprav  forms  a  coating  over  the  young  hatched  out 
and  over  the  shell,  and  this  film  is  impervious  to  the  air,  and  so  the  scale  is 
choked  to  death."  This  theory  seemed  plausible  and  involved  no  chemi- 
cal action.  Resin  is  a  neutral  substance  and  so  also  is  soda  when  just 
enough  is  used  to  saponify  the  re&in,  as  all  its  caustic  properties  are  ren- 
dered inert  in  the  process  of  saponification.  The  '*  modus  operandi "  being 
mechanical,  all  the  credit  was  due  to  the  resin,  the  water  and  soda  being 
used  in  order  to  apply  the  resin.  No  wash  could  be  more  harmless  to  the 
foliage,  pr  more  economical  to  the  owner. 

Indorsing  and  adopting  this  theory,  using  no  oil,  simply  water,  soda, 
and  resin,  we  sprayed  two  thousand  five  hundred  trees  last  fall  at  an  ex- 
pense of  22  cents  a  tree,  and  the  result  at  the  time  seemed  satisfactory. 

Partial  as  we  are  to  this  theory  of  suffocation,  some  facts  already  stated 
seem  to  antagonize  it.  Suppose  a  lemon  to  be  immersed  in  the  spray,  after 
the  expiration  of  two  weeks  or  months,  why  are  one  half  of  the  scale  alive? 
Was  not  the  air  excluded  from  all  alike?  Contiguous  to  a  live  scale  we 
find  a  dead  one.  Why  is  one  taken  and  the  other  left?  Again,  in  forty- 
eight  hours  after  an  orange  is  sprayed  or  dipped,  we  sometimes  notice  that 
the  supposed  young  prisoners  have  got  out  from  the  shell  and  are  seeking 
lots  on  which  to  secrete  new  homes,  and  set  up  housekeeping.  On  the  air 
exclusion  theory,  how  did  they  break  jail?  Again,  rubbing  the  thumb 
over  a  sprayed  leaf  the  dead  are  easily  detached  and  slide  off,  when  in 
fact  they  should  be  glued  to  the  surface  of  the  leaf 
28" 
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There  are  two  reasons  why  we  are  reluctant  to  abandon  this  theory: 
First — It  increases  the  cost  of  material,  to  the  extent  that  oil  and  more 
soda  must  be  used. 

Second — ^As  Hamlet  is  made  to  say: 

**  It  makes  as  rather  bear  the  illR  we  have. 
Than  fly  to  others  that  we  know  not  of." 

In  Ayins  to  any  other  and  all  other  theories,  we  are  equally  perplexed. 
When  killed,  the  scale  turns  brown  or  black;  this  indicates  chemical 
action.  But  why  do  the  chemical  agents  knock  at  the  door  of  one  scale, 
and  pass  with  indifference  by  the  door  of  its  neighbor?  Do  acids  and  alka- 
lies propose  to  burlesque  Darwin's  law  of  the  "  survival  of  the  fittest,"  into 
the  survival  of  the  worst? 

It  may  be  that  soda  is  the  potent  agent,  and  that  the  office  of  the  oil  and 
resin  is  to  hold  it  in  position  until  it  can  do  its  work.  If  so,  more  soda  is 
requisite  than  what  is  required  to  saponify  the  resin.  This  is  the  common 
theory,  and  perphaps  the  true  one,  but  fails  to  solve  the  problem — why  one 
is  taken  and  the  other  left. 

licaving  this  conundrum  with  the  entomologists  of  California,  we  now 
call  your  attention  to  the  making  of  the  spray  and  its  composition. 

The  spray  used  by  our  folks  in  Orange  County  since  October  first,  is  com- 
posed ot  resin,  soda,  fish  oil,  petroleum,  and  water,  in  the  following  propor- 
tions: 

Water 100    gallons. 

Kesin 17}  pounds. 

Soda  (60  degrees) 7   pounds. 

Fish  oil 3   pounds. 

Petroleum... 2   pounds. 

October  twenty-ninth  I  had  ninety  lemon  trees  sprayed  with  the  follow- 
ing mixture: 

Water 100    gallons. 

Resin 20    pounds. 

Soda 8   pounds. 

Fish  oil 5    pounds. 

Petroleum 2|  pounds. 

Directions  for  the  first  spray. — The  resin,  soda,  and  fish  oil,  with  twenty 
gallons  of  water,  are  put  together  and  boiled  thoroughly  for  four  hours,  and 
then  the  coal  oil  is  added  and  the  whole  stirred  well.  Boiling  or  verv  hot, 
this  compound  is  put  into  the  tank  to  which  the  pump  is  attached,  and 
the  remaining  eighty  gallons  of  water  added.  Stir  the  whole  in  the  tank 
before,  and  occasionally  while  spraying.  The  emulsion  is  perfect  and  the 
spray  flows  freely.  If  the  San  Jose  sprayer  is  used,  the  spray  will  be  fine 
or  coarse  according  to  the  orifice  in  the  disk. 

The  petroleum  is  supposed  to  prevent  the  soda  from  burning  and  staining 
the  fruit.  When  the  temperature  is  between  80  degrees  and  90  degrees, 
or  above,  less  soda  should  be  used,  otherwise  the  leaves  will  fall  and  the 
fruit  drop  or  be  stained.  In  the  coldest  months,  eight  pounds  of  soda  (60 
degrees)  can  be  safely  used. 

There  are  with  us  parties  who  make  spraying  a  business.  Their  charge 
is  3  cents  per  gallon.  Two  good  men,  with  a  man  to  pump,  will  empty  a 
four  hundred-gallon  tank  twice  per  day.  If  the  ground  is  dry,  the  orchard 
should  be  irrigated  before  or  soon  after  spraying. 
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WHOLESALE  COST. 

The  cost  of  material  delivered  at  our  depot  is  as  follows: 

Soda,  by  the  dram,  siz  hundred  and  fift>r  pounds 4  cents  per  poand. 

Resin,  by  the  barrel,  two  hundred  and  eighty  pounds 2  cents  per  pound. 

Fish  oil,  by  the  barrel 40  cents  per  gallon. 

Petroleum 20  cents  per  gallon. 

This  spray  is  expensive,  but  cheaper  than  its  competitor,  the  hydrocy- 
anic gas  treatment,  discovered  and  applied  by  Professor  Coquillett  after 
patient  laboratory  work,  involving  one  hundred  and  thirty  experiments. 

An  intelligent  rancher  near  Anaheim,  who  has  the  tents  and  all  the 
appliances  employed  in  the  gas  treatment,  has  abandoned  them  for  the 
less  expensive  and  more  speedy  remedy. 

In  conclusion,  this  insecticide  is  the  best  we  have  ever  used — not  all  that 
we  hoped  from  it  in  our  report  to  you  at  National  City.  If  it  does  not 
annihilate  the  pests,  our  hope  is  to  tide  our  orchards  over  to  the  time  when 
a  parasite  shall  be  found,  or,  failing  in  this,  to  worry  the  enemy  by  a  Fa- 
bian warfare  until  Nature  gives  us  the  victory.  But  should  Nature  and 
parasite  both  fail  us,  we  will  continue  spraying,  and  thus  verify  the  senti- 
ment expressed  by  Pope  one  hundred  and  fifty  years  ago: 


j^'Hope  dwells  eternal  in  the  human  breast, 
Man  never  U,  but  always  to  be  blest" 


Dr.  Kellom:  One  year  ago  this  morning  I  commenced  spraying  an 
orchard  with  the  resin  spray;  the  day  before  this  Convention  assembled 
here  on  Tuesday,  I  finished  spraying  that  orchard  the  second  time.  Within 
the  year  the  two  sprayings  have  cost  me  $1,335  17,  and  I  regard  it  as  a 
good  investment.  The  first  spraying  enabled  me  to  sell  my  fruit  for  15 
cents  a  box  more  than  my  neighbors  did  theirs;  the  second  spraying  has 
put  upon  my  trees  oranges  as  bright  as  any  to  be  found  in  Riverside.  The 
two  sprayings  have  saved  my  orchard,  for  if  I  had  not  sprayed  I  would 
not  have  had  any  grove  worth  spraying  in  a  year  from  now.  I  have  in  my 
pocket  an  orange  and  a  lemon.  I  desire  to  show  the  worst  specimens  I 
could  find.  This  lemon  is  completely  plastered  over  with  rea  scale.  It 
has  been  sprayed  three  or  four  different  times.  Nine  days  ago  I  made  a 
spray  the  strongest  I  ever  made;  eight  pounds  of  70  per  cent  soda  and 
twenty  pounds  of  resin,  four  or  five  pounds  of  oil,  petroleum,  two  pounds 
to  the  one  hundred  gallons  of  water,  and  put  that  on  that  lemon;  now 
you  see  the  brown  appearance.  I  judge  perhaps  that  every  scale  on  that 
limb  was  killed,  but  they  are  not  all  dead  now.  I  examined  the  trees  just 
before  I  left  home  day  before  yesterday  and  they  are  sound;  the  leaves 
have  not  fallen  and  the  trees  are  not  injured.  Professor  Coquillett  told  me 
this  morning  that  his  new  fumigation  is  apparently  a  success;  that  there 
is  a  discovery  by  which  the  material  can  be  made  a  good  deal  cheaper,  so 
that  they  can  fumigate  two  trees  where  they  could  one  before;  so  that 
between  the  resin  spraying  and  the  coming  parasite  and  the  fumigation 
we  hope  to  kill  not  only  everything  on  the  orange  tree,  but  also  on  the 
lemon.  There  are  two  thousand  five  hundred  trees  in  my  orchard.  The 
spraying  cost  $1,335  17.  The  material  itself  cost  about  one  cent  per  gallon. 
It  can  be  obtained  for  two  thirds  of  that  by  wholesale.  The  spraying  can 
be  done  for  about  two  and  a  half  cents  per  gallon,  including  the  work.  The 
theory  of  Professor  Coquillett  was  that  the  scale  was  killed  by  suffocation, 
and  gave  credit  to  the  resin;  that  the  resin  forms  a  film  over  the  scale  and 
excludes  the  air,  and  consequently  the  scale  is  choked  to  death.    Now,  I 
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thought  I  only  wanted  soda  enough  to  saponify  the  resin  and  I  found  that 
practically  four  pounds  of  soda  would  saponify  twenty-five  pounds  of  resin, 
and  do  it  well,  and  the  caustic  properties  of  the  soda  were  all  used  up  in 
making  that  saponification.  That  was  in  the  sprays  I  first  used.  I  gave 
no  credit  to  the  soda,  because  it  was  all  taken  up  in  saponifying  the  resin. 
Now,  I  have  changed  in  that,  and  decrease  the  quantity  of  resin  and 
increase  the  quantity  of  soda.  I  find  from  my  observations  that  it  is  bet- 
ter. It  gave  me  the  first  clean  fruit  I  ever  have  been  able  to  raise  in 
Tustin,  and  to-day  on  my  trees  I  have  probably  between  five  and  six  thou- 
sand .boxes  of  as  clean  fruit  as  you  can  see  anywhere.  It  was  sold  on  the 
trees  three  months  ago  when  the  oranges  were  not  much  larger  than  wal- 
nuts, at  a  dollar  a  box,  though  probably  I  have  made  a  mistake  in  selling 
so  low. 

Mr.  Coquillett:  Mr.  President,  in  relation  to  the  hydrocyanic  acid  gas, 
Mr.  Kellum  made  a  remark  that  it  is  almost  impossible  to  kill  the  red 
scale  on  fruit  in  our  experiments.  That  has  been  my  experience,  and  that 
of  others;  it  has  been  found  much  easier  to  destroy  them  on  the  leaves 
and  on  the  twigs  than  it  is  on  the  fruit.  The  reason  for  this  is  not  very 
evident,  but  we  know  it  to  be  the  case.  Hydrocyanic  gas  is  the  only 
treatment  that  I  have  ever  used  that  will  prove,  as  I  claim,  effectual  to 
scale  on  the  fruit  and  on  the  leaves;  with  this  it  makes  no  difference 
where  they  are.  A  number  of  experiments  have  been  made  lately  at 
Orange  as  to  a  new  method  of  manipulating  the  machine  for  producing 
the  gas,  so  that  the  cost,  as  compared  with  the  method  heretofore  in  use, 
is  about  one  third  of  what  it  has  been.  In  treating  orange  trees  about 
sixteen  feet  tall  by  fourteen  feet  in  diameter,  the  cost  of  the  materal  is 
about  26  cents  a  tree,  and  we  found,  also,  that  about  fifteen  minutes  con- 
finement of  the  tree  was  sufficient  to  entirely  exterminate  the  scales. 
Heretofore  almost  all  my  experiments  have  been  directed  towards  the 
cottony  cushion  scale,  and  when  two  scales  were  found  on  the  same  tree 
the  red  scale  was  much  easier  destroyed  than  the  cottony  cushion,  so  that 
by  this  new  method  twice  the  number  of  trees  can  be  treated  in  any  given 
time  with  the  gas,  and  at  a  cost  of  about  one  third  of  what  it  has  hereto- 
fore been.  In  the  present  state  of  affairs  it  would  seem  that,  even  if  it  is 
not  quite  so  convenient  to  treat  trees  with  gas  as  it  is  to  spray,  the  results 
obtained  are  well  worth  the  additional  labor  and  expense.  I  am  not  at 
present  at  liberty  to  make  known  this  new  method  of  manipulating  hydro- 
cyanic gas,  as  it  is  made  under  the  direction  of  certain  parties  and  the 
Department  of  Agriculture  at  Washington,  but  it  will  soon  be  made  public. 
In  relation  to  spraying  for  the  red  scale,  I  have  made  quite  a  number  of 
tests  both  with  resin,  caustic  soda,  and  water,  and  with  resin,  fish  oil, 
caustic  soda,  and  water,  and  the  preparation  containing  a  small  quantity 
of  fish  oil  will  give  better  results  tnan  when  the  caustic  soda  and  resin  are 
used  alone.  Among  a  number  of  tests  which  I  made  on  the  red  scale  the 
preparation  that  seems  to  give  the  best  results  was  composed  of  eighteen 
pounds  of  resin,  five  pounds  of  caustic  soda,  two  and  a  half  pints  of  fish 
oil,  and  water  to  make  a  hundred  gallons;  but  this  is  to  be  used  during  the 
hotter  part  of  the  season;  during  the  colder  portion  it  will  be  necessary  to 
increase  the  strength;  perhaps  the  materials  here  given  would  do  for  the 
cooler  portions  of  the  year  with  about  eighty  gallons  of  water.  In  relation 
to  what  the  Australian  ladybug  feeds  upon,  I  will  say  that  I  have  tempted 
it  with  a  great  many  kinds  of  insects,  and  it  confines  the  attack  altogether 
to  the  cottony  cushion  scale.  I  have  shut  it  up  in  breeding  cages  with 
various  kinds  of  scale — ^the  black,  and  the  soft  apricot  scale,  or  the  brown 
apricot  scale,  and  the  red  scale,  and  also  with  a  gnat  that  gets  on  orange 
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trees^ — and  the  ladybug  would  pay  no  attention  to  them.  Instead  of  that 
they  would  attack  each  other.  Six  of  them  I  placed  in  a  box  with  the 
black  scale,  and  at  the  end  of  a  week  they  had  attacked  three  of  their  com- 
rades, and  had  not  disturbed  the  black  scale.  The  white  or  the  cottony 
cushion  scale  is  the  natural  food  of  the  Australian  ladybug,  and  I  doubt 
very  much  if  it  would  prey  upon  any  other  insect  whatever. 

Mr.  George  Rice:  I  would  like  to  ask  if  the  resin  spray  can  be  made 
more  effective  by  increasing  the  quantity  of  soda,  or  by  increasing  the 
quantity  of  resin,  or  if  you  find  that  the  combination  you  have  given  is 
just  the  right  thing? 

Mr.  Coquillett:  There  is  a  considerable  difference  of  opinion  as  to  the 
manner  in  which  this  resin  spray  destroys  the  scale;  but  the  theory  that  it 
destroys  it  by  excluding  the  air  seems  to  be  the  one  that  is  most  generally 
accepted.  I  have  myself  seen  trees  that  have  been  treated  with  the  resin 
spray  with  caustic  soda  in  such  an  amount  that  it  destroys  fully  five  sixths 
of  the  leaves  on  the  tree  and  a  good  deal  of  the  fruit,  and  yet  some  of  the 
scale  located  upon  the  fruit  escaped.  It  would  appear,  therefore,  that  it 
is  not  the  caustic  soda  alone  that  is  the  destructive  agent  in  the  wash,  but 
rather  that  resin  and  the  forming  of  a  varnish  which  excludes  the  air 
from  the  scale.  The  addition  of  the  oil,  of  course,  would  make  the  varnish 
more  perfect  than  if  the  resin  alone  were  used.  I  have  tried  the  hydro- 
oyanic  gas  on  the  San  Jos^  scale,  and  it  is  just  as  effectual  on  it  as  it  is  on 
the  red  scale,  and  entirely  exterminates  it. 


FLORAL  CULTURE. 

Essay  by  Mbs.  Ellwood  Cooper,  Santa  Barbara* 

California  has  been  and  still  is  reputed  the  land  of  flowers,  but  he  who 
goes  through  the  State  to-day  finds  less  upon  which  to  base  this  reputation 
than  he  did  when  he  crossed  it  in  '49,  or  even  as  late  as  *69.  Then  there 
were  stretches  of  blue  and  yellow,  red,  orange,  and  purple,  covering  hill 
and  valley  and  plain  for  miles,  and  as  the  traveler  rode  along  the  country 
opened  before  his  vision  like  a  great  panoramic  painting,  glorious  to  look 
upon. 

Since  that  time  sheep  and  cattle  have  been  increased  in  such  numbers 
that  in  their  search  for  pasture  they  have  eaten  off  and  trampled  out  so 
much  that  one  of  our  State  botanists  told  me  some  years  ago  that  not  only 
individual  species,  but  that  whole  generas  of  plants  had  been  destroyed 
by  them.  Farmers  and  fruit  growers  have  plowed  up  many  of  the  rich 
valleys,  and  have  tilled  the  soil  so  carefully  and  so  nicely  that  scarcely  a 
wilding  flower  can  have  place.  Such  has  been  the  clearing  out  of  wild 
flowers  by  watchful  farming  at  my  home,  that  where  there  were  loads  to 
gather  on  the  foothills  in  '69,  one  now  can  scarcely  get  enough  for  a  bou- 
quet. And  theriy  too,  there  has  come  to  be  so  great  a  demand  for  California 
bulbs  that  their  places  have  been  searched  by  collectors  to  supply  the  bulb 
market  of  other  parts.  Lilium  humholdti,  that  used  to  make  the  cafions 
around  Santa  Barbara  so  bright  in  summer,  is  now  becoming  rare,  so  many 
of  them  have  been  carried  away.  And  most  likely  the  same  is  the  case 
with  Lilium  parryi  and  L.  washingtonianumy  these  latter  being  very  desir- 
able on  account  of  their  rare  beauty.  A  great  many  of  the  smaller  bulbs, 
also,  must  be  shipped  away,  for  I  see  in  almost  every  eastern  catalogue 
California  bulbs  of  various  kinds  quoted  by  the  dozen. 
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With  the  knowledge  of  all  this  should  not  we,  especially  those  of  us  who 
have  rural  homes,  make  some  effort  to  preserve  in  nooks  and  corners  about 
our  ranches  the  native  flora  of  our  respective  localities,  bringing  the  choic- 
est of  them  into  our  gardens?  Some  of  them  would  be  quite  as  decorative 
around  our  dwellings  and  along  our  drives  as  many  we  send  so  far  to 
obtain. 

Among  the  native  shrubs  I  am  now  thinking  of  the  various  kinds  of 
Ceanothvses  (the  so  called  California  lilac),  so  lovely  in  the  spring  with  its 
feathery  violet  bloom,  set  off  with  dark  lustrous  foliage;  of  Adanostemnuiy 
with  its  white  spray  and  heath-like  appearance;  of  Heteromeles  arhutif ditty 
with  its  brilliant  scarlet  berries  in  the  winter,  rivaling  the  English  holly; 
of  Dendromecum  rigidum,  the  tree  poppy  with  beautiful  yellow  flowers, 
which,  when  discovered  here  some  years  since,  startled  the  old  botanists 
by  its  novelty,  as  a  tree  poppy  had  not  before  appeared  on  their  lists. 

Among  vines  and  climbers  I  am  thinking  of  two  Clematises  that  are 
beautiful,  and  that  can  be  made  serviceable;  of  some  delicate  wild  peas; 
of  the  beautiful  trailing  Pentstemon  cordijolia^  and  the  much  famed  Yerha 
buena. 

Of  native  herbaceous  perennials  we  have  a  goodly  number.  First  on 
the  list  is  Romneya  covlteri,  known  as  MatUija,  a  beautiful  poppy  that 
needs  only  to  be  seen  to  be  admired;  Enselia  calif omica,  more  desirable 
for  cut  flowers  than  the  miniature  sunflowers  of  the  catalogues;  2^uschn^ria 
calif omica,  or  California  fuchsia,  and  Silene  locintato,  these  two  of  the  most 
beautiful  scarlet,  and  Pentstemon  azureuSy  with  its  sometimes  purple  flowers. 

Of  annuals  we  have  many:  poppies,  and  mimulus,  and  violas,  many  beau- 
tiful composite.  Among  ferns  for  decorative  planting  there  is  none  much 
more  beautiful  than  our  Woodwardia  radicans,  with  its  great,  noble  fronds, 
which,  when  grown  into  a  fine  clump,  is  a  thing  of  beauty. 

All  of  these  are  most  desirable  to  bring  into  our  cultivation.  Many  of 
them,  if  not  all,  are  already  distributed  through  the  gardens  of  Europe* 
and  I  would  remark  here,  that  the  kinds  I  have  referred  to  are  those  I  ara 
familiar  with  in  my  own  locality.  In  other  parts  throughout  the  State 
there  are  many  others  more  interesting  and  more  desirable,  perhaps,  than 
what  I  have  mentioned. 

In  my  desire  to  have  our  native  plants  looked  after,  I  do  not  in  the  least 
forget  the  grand  flora  of  the  world  that  we  have  to  select  from;  indeed,  I 
think  California  ought  to  take  the  lead  in  the  activity  that  is  now  going  on 
in  collecting  the  rare  and  beautiful  things  of  other  countries,  which  our 
gardens  already  have  many  of,  seeing  that  we  have  in  our  State  climate 
and  soil  suited  to  the  growth  of  a  wider  range  of  vegetable  life,  perhaps^ 
than  any  other  country  of  equal  extent  in  the  world.  Here  flourish  tne 
eucalypti  of  Australia  and  the  cedars  of  Asia,  the  lilies  of  Siberia  and  the 
crinums  of  Mexico,  the  bamboos  of  India  and  the  tree  ferns  of  New  Zea- 
land. In  my  garden  are  plants  growing  and  doing  well  from  every  coun- 
try and  clime.  Our  soil  is  of  such  quality  that  some  things  do  better  here 
than  where  they  have  always  previously  been  found.  I  have  been  told 
repeatedly  by  travelers  that  the  eucalypti  in  California  make  a  much  finer 
appearance  than  those  growing  in  their  native  home,  Australia;  and  Pro- 
fessor Hilgard  has  stated  that  the  English  oak  has  made  more  rapid  growth 
here  than  in  England.  There  is  a  proof  of  this  in  the  garden  of  Mrs.  White, 
at  Santa  Barbara.  A  young  English  oak  four  inches  high  was  set  out 
there  in  1886.  It  is  now  an  erect,  vigorous,  growing  tree  twelve  feet  in 
height. 

There  are  whole  classes  of  foreign  plants  that  do  well  here.  The  aloes, 
for  example,  do  finely,  and  can  be  made  useful  in  producing  scenic  effects. 
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All  the  cacti  do  well,  and  while  not  so  beautiful  as  many  other  plants,  they 
are  desirable  as  interesting  objects  of  study  on  account  of  their  curious 
structure  and  strange  manner  of  growth,  many  of  them  havinc  flowers  of 
gorgeous  coloring.  Every  garden  should  have  a  collection  of  these  odd 
looking  plants. 

Why  should  we  not  work  with  ardor  and  enthusiasm  in  planting  our  State 
with  the  beautiful  and  best  of  other  lands  when  we  can  be  so  well  rewarded 
for  our  pains  ?  Why  should  we  not  extend  our  efforts  from  the  garden  to 
the  drives,  from  the  drives  about  the  ranch  to  the  public  roadsides,  to  the 
steep  hillsides,  to  the  gulches?  Seeds  scattered  and  plants  set  in  the 
ground  and  cared  for  until  established  would  become  fixed  and  natural- 
ized. Public  roadsides  might  be  improved,  and  with  little  expense  in  this 
way,  by  plants  which,  when  established,  would  take  care  of  themselves. 
The  well  known  four  o'clock,  with  its  various  pleasing  colors;  the  chicory 
plant,  with  its  pretty  blue  flowers;  the  graceful  bamboo,  and  many  beauti- 
ful grasses  could  be  made  to  take  the  place  of  the  night  shade  and  nettle, 
of  the  clot  burr  and  the  foxtail,  and  the  heart  of  the  passer-by  be  cheered 
by  the  sight  of  pleasant  things. 

I  am  often  troubled  at  the  havoc  and  waste  made  by  heavy  rains  and 
floods  widening  the  gulches,  carr3dng  away  the  soil  from  the  hillsides  and 
steep  slopes,  the  soil  which  nature  has  been  making  bountifully  for  so  many 
years,  carried  off  in  rivers,  and  by  rivers  into  the  sea,  and  lost.  This  great 
waste  could  be  stopped  by  planting  the  hills  with  shrubs  and  trees  of 
spreading  roots.  Unsightly  gulches  could  be  covered  with  creeping  plants, 
such  as  the  Cherokee  and  McCartney  roses,  the  periwinkles,  the  caper  plant, 
bamboos,  with  creeping  rootstocks,  small  willows.  Scdix  longifotiaj  one  of 
our  natives,  is  a  beautiful  one  for  this  purpose;  the  hardy  passifloras  might 
turn  their  beauty  to  account  in  this  way.  Of  course,  some  intelligent  care 
and  labor  must  be  extended  in  the  beginning  of  this  enterprise,  but  the 
country  would  be  so  much  benefited,  and  the  citizens  and  all  who  would 
look  upon  it  would  be  happier  for  the  beautiful  change  in  the  landscape. 

Many  little  byways  could  be  made  picturesque  and  beautiful  by  planting 
our  native  clematises,  English  ivies,  some  of  the  more  robust  passifloras, 
the  silk  vine,  the  campridium,  and  I  almost  think  the  southern  jasmine 
could  be  established  m  favorable  places.  Phormium  tenax,  the  Esparto 
grass,  both  having  an  important  market  value,  and  both  interesting  and 
sightly,  ought  to  be  planted  out  in  places  not  utilized  by  fruit  trees.  They 
would  soon  form  clumps  if  a  good  start  was  given. 

I  would  like  to  add  something  more  about  trees.  There  are  so  many 
grand  and  beautiful  species  that  do  so  well  here,  we  ought  to  plant  more 
of  them  in  clumps,  or  in  avenues,  or  in  groves.  We  may  not  live  to  see 
them  in  their  full  grandeur,  but  future  generations  will,  and  it  is  noble 
to  work  for  posterity.  Our  children  and  our  children's  children  will  be 
grateful  for  them. 

The  love  of  the  beautiful  is  one  of  the  finest  emotions  of  our  nature. 
It  arouses  within  us  activities  that  lead  on  to  high  and  grand  ideals,  and 
nothing  awakens  and  increases  this  love  more  than  watching  and  studying 
the  beautiful  forms  and  colors  in  trees  and  flowers.  Our  homes  should  be 
surrounded  by  them.  Our  children  should  be  trained  to  notice  them  and 
to  study  them.  Every  ranch  might  have  its  botanical  garden  of  larger  or 
smaller  extent.  The  growing  of  trees  is  becoming  so  general  and  so  impor- 
tant, the  welfare  of  so  many  depending  upon  it,  that  a  knowledge  of  vege- 
table life  in  its  many  stages  has  come  to  be  one  of  the  essentials  to  our 
intelligence,  and  in  no  way  can  it  better  be  obtained  than  by  every  day 
observations  and  practical  study. 
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VOTE  OF  THANKS. 

On  motion  of  Mr.  Husmann,  a  vote  of  thanks  was  tendered  to  Mrs. 
Cooper  for  her  essay — ^a  standing  vote,  in  which  every  person  in  the  Con- 
vention arose. 

DISCUSSION. 

Mr.  E.  E.  Smith:  Mr.  President,  I  have  listened  with  a  great  deal  of 
pleasure  to  the  most  excellent  paper  read  by  Mrs.  Cooper,  and  while  words 
of  mine  cannot  add  additional  glory  to  California  flowers,  yet  I  wish  to  say 
that  I  love  every  tree  and  flower  that  makes  glad  the  hillsides  and  gardens 
of  our  State.  Is  it  too  much  to  ask  of  the  delegates  present,  after  the 
eloquent  appeal  they  have  heard,  to  plant  at  least  one  more  flower  when 
they  go  home,  through  the  unfolding  leaves  and  blossoms  of  which  old 
Mother  Earth  can  smile?  True  the  reckoning  cannot  be  made  in  pounds 
like  that  of  fruits  which  live  and  perish.  What  will  the  harvest  of  the 
flowers  be  ?  Is  it  possible  to  estimate  the  fame  which  their  perfection  has 
brought  to  California,  or  is  it  possible  to  count  in  dollars  and  cents  the 
good  influences  which  they  have  thrown  around  us,  the  brightness  they 
have  brought  into  our  lives,  and  the  good  deeds  and  thoughts  of  which  they 
have  been  the  inspiration?  Mr.  President,  the  brilliancy  and  sweetness  of 
California  flowers  are  only  equaled  by  the  fair  beauty  of  her  daughters,  the 
nobility  of  her  sons,  and  the  iusciousness  of  her  fruits. 

Mr.  Husmann:  After  such  an  eloquent  appeal  I  am  very  reluctant  to 
speak  of  California  floriculture  or  arbor-culture,  but  having  been  a  lover 
of  flowers  all  my  life,  and  having  come  here,  as  many  of  you  would  say, 
recently — eight  years  ago — I  was  struck  more  with  seeing  those  plants  I 
had  been  trjdng  to  foster  and  care  for  and  culture  in  diminutive  life  in  the 
East  growing  so  luxuriaYitly  and  readily  here.  When  I  saw  fuchsias  grow- 
ing into  trees  in  the  gardens  of  San  Francisco,  a  climate  perhaps  tetter 
adapted  to  them  than  any  climate  in  the  world;  when  I  saw  geraniums 
climbing  up  the  walls  of  houses  to  their  eaves;  when  I  saw  growing  into 
trees  what  had  been  the  admiration  of  my  life  in  hothouses,  I  found  I  had 
come  to  a  climate  which  was  really  the  home  of  flowers  and  trees,  and 
these  are  the  trees  which  everybody  ought  to  possess  and  take  care  of. 
Among  them  are  the  magnificent  sequoias,  the  Douglas  spruce,  which  has 
now  become  one  of  the  forest  trees  of  England;  our  madrona,  our  bay  tree 
or  mountain  laurel,  one  of  the  most  magnificent  trees  I  have  seen  anywhere; 
and  among  the  shrubs  are  the  native  rhododendrons,  making  cheerful  all 
our  picturesque  glens.  I  think  we  ought  to  follow  the  ideas  thrown  out  in 
Mrs.  Cooper's  admirable  essay,  and  concern  ourselves  with  those  trees  and 
flowers  which  grow  with  comparatively  little  labor,  and  make  glad  our  roads 
and  hillsides  by  planting  them.  The  love  of  the  beautiful  always  finds 
a  response,  especially  in  the  female  heart,  and  in  the  hearts  of  our  children 
if  we  train  them  right,  and  it  is  a  sentiment  that  should  be  encouraged  and 
fostered  whenever  possible. 

Mr.  Sesiieleman:  This  is  a  very  interesting  discussion  as  to  the  fruits  and 
flowers  and  trees  to  beautify  the  State,  and  I  do  not  know  that  too  much 
can  be  said  on  the  subject.  But  I  do  not  think  I  can  add  anything  to 
what  has  already  been  said.  One  thought  came  up  with  us  last  night,  sug- 
gested by  our  President,  Mr.  Cooper,  as  to  the  proper  protection  of  trees. 
Now,  I  can  see  very  well  how  the  railroad  mignt  protect  a  little  park  at 
the  depot,  and  how  our  School  Directors  might  protect  the  shrubbery 
around  the  school  house,  but  I  have  a  ranch  out  here  with  four  miles  of 
road  around  it,  and  I  am  anxious  to  go  to  work  and  put  in  trees  all  around 
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in  clumps,  and  various  ways,  but  what  protection  have  I  for  those  trees? 
The  sheepherder  I  have  seen  in  the  mountains,  cuts  down  lofty  trees  as 
high  as  the  ceiling,  to  feed  his  sheep  on  the  leaves,  and  his  herds  come 
along  and  destroy  everything  we  plant  along  the  road.  I  think  a  beautiful 
clump  of  trees  every  fifty  or  sixty  yards  along  the  broad  highways  here 
woula  add  immensely  to  the  beauty  of  the  country,  and  I  believe  I  would 

f)lant  trees  in  the  middle  of  the  road  all  along  in  front.  We  have  one 
arge  Cottonwood  tree  just  out  of  the  city  here,  under  whose  shade  nearly 
every  team  stops,  and  there  is  no  room  to  get  in.  How  easy  it  would  be  to 
have  clumps  of  trees  along  these  wide  roads  and  through  this  country,  and 
what  country  needs  it  more?  Now,  I  suppose  it  might  not  "be  out  of  the 
line  of  duty  for  this  association  to  appoint  a  committee  of  some  kind  to 
communicate  with  the  Supervisors,  as  to  the  highways,  or  probably  to  go 
to  the  Legislature  to  secure  some  protection  to  the  forest  trees  that  we  are 
ready  to  plant  along  the  highway. 

Mr.  Rolf  C.  Bird,  of  Fresno:  I  have  been  anxiously  waiting  to  hear 
some  response  to  the  suggestion  to  decorate  our  school  grounds,  and  I  do 
not  feel  like  sitting  still  and  letting  that  pass  without  remark.  It  seems 
to  me  that  if  we  want  to  lay  a  grand,  deep  foundation  in  this  line  for  the 
coming  generation,  that  there,  of  all  places,  is  the  place  to  commence:  to 
make  our  school  grounds  the  garden  spots  of  the  State,  and  then  we  will 
implant  in  the  young  mind  growing  up  a  taste  and  a  love  for  floral  decora- 
tions that  will  bear  rich  fruit  all  down  the  ages.  Decorate  your  school 
grounds. 

Mr.  Frank  A.  Kimball:  I  believe  San  Diego  County  is  not  behind  any 
county  in  the  State  in  the  decoration  of  its  roads,  highways,  and  streets. 
We  have  one  tract  of  land  l3dng  south  of  National  City,  in  the  southern 
part  of  the  county,  where  we  have  over  fifty  miles  of  streets,  and  every 
twenty-five  feet  on  each  side  of  those  streets  is  a  forest  tree,  ornamental 
tree  of  some  kind,  or  a  palm.  In  that  one  tract  of  land,  no  man  can  buy 
a  piece  of  land  except  he  makes  a  positive  agreement  to  adorn  it  with  trees 
and  flowers,  and  no  one  has  bought  a  piece  that  is  not  now  being  set  out 
to  trees  and  flowers  in  the  finest  shape  possible.  Besides  that  we  have 
organized  a  society  for  the  decoration  of  homes,  and  nearly  every  citizen  is 
a  member  of  it.  Every  member  pays  $1  annual  dues,  and  a  committee  is 
appointed,  consisting  of  thirteen  persons,  who  have  the  general  supervision, 
and  every  member  agrees  to  conform  to  any  decision  that  committee  shall 
make.  To  go  over  this  tract  of  land  known  as  Chula  Vista,  you  will  see 
every  yard  decorated  and  adorned  with  flowers,  such  as  you  will  scarcely 
find  in  any  other  part  of  the  State  at  the  same  time.  There  are  places 
that  eighteen  months  ago  were  covered  with  sagebrush,  were  just  barren 
wastes,  that  to-day  exhibit  the  finest  lawns  there  are  in  the  State.  Of 
course,  we  have  water  supplied  from  our  reservoir,  and  over  seventy  miles  of 
mains  affording  water  to  every  tract  of  land,  covering  some  fifteen  or  twenty 
square  miles.  And  with  the  water  and  the  disposition  to  decorate  and 
adorn  the  place,  there  is  no  reason  in  the  world  why  it  should  not  be  done; 
and  I  think  there  are  many  counties  in  the  State  that  can  take  pattern  after 
a  large  portion  of  San  Diego  County.  One  word  further:  When  I  came  to 
the  county  twenty-two  years  ago,  you  might  have  taken  the  Lick  telescope 
and  gone  to  the  top  of  San  Miguel  Mountein,  four  thousand  feet  high,  and 
you  would  have  seen  only  my  house  and  the  lighthouse.  I  planted  differ- 
ent trees  in  the  yard  where  I  at  that  time  built  my  house,  and  I  have 
now  a  Monterey  cypress  that  measures  in  circumference  over  ninety-seven 
inches,  which  was  then  not  more  than  four  inches  high;  its  .branches 
extend  over  sixty  feet,  just  high  enough  to  drive  the  carriage  under. 
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There  is  no  reason  why  everybody  should  not  plant  trees  around  their 
homes.  They  may  be  fruit-bearing  trees;  take  the  orange,  the  lemon,  or 
the  olive,  they  are  nice  shade  trees.  The  olive  can  be  trimmed  into  any 
shape  it  may  be  desired,  even  like  an  umbrella,  and  the  foliage  is  perfect 
all  the  year  round;  and  the  contrast  between  the  olive  and  the  orange,  as 
the  President  well  knows,  is  one  of  the  most  beautiful  known  in  nature, 
and  when  planted  together  they  will  be  an  addition  to  any  place. 


THE  RAISIN  GRAPE. 

Bssay  b}'  T   C.  White,  Fresno 

Mr.  President,  Ladies,  and  Gentlemen:  The  subject  assigned  me  for 
consideration,  and  to  which  I  invite  your  attention,  is  '*The  Raisin  Grape." 
While  I  do  not  expect  to  add  to  the  information  of  many  who  have  been 
long  engaged  in  the  business,  still  there  may  be  some  to  whom  the  results 
of  our  experience  may  be  interesting,  if  not  profitable. 

Ten  years  ago  I  was  among  those  seeking  knowledge,  and  found  a  most 
eflScient  teacher  in  R.  B.  Blowers,  Esq.,  who  kindly  gave  me  the  benefit  of 
his  experience  in  the  then  comparatively  new  field  of  raisin  grape  culture. 

The  success  achieved  in  the  past  few  years  has  outgrown  a  local  interest, 
and  is  now  attracting  a  world-wide  attention.  The  following  table  shows 
the  growth  of  the  industry: 


BOXKB. 

1873 6,000 

1874 9,000 

1876 11.000 

187H 19,000 

1877 32,000 

1878 48,000 

1879 65,000 


Boxn. 

1880 75,000 

1881 90,000 

1882 116,000 

1883 140,000 

1884 175.000 

1885 600,000 

1886 703,000 


In  1873  the  raisin  crop  of  the  State  was  estimated  at  six  thousand 
boxes,  swelling  to  the  comparatively  enormous  number  of  eight  hundred 
thousand  boxes  in  1887,  and  may  reasonably  be  expected  to  reach  one 
million  boxes  the  coming  year. 

It  has  been  demonstrated,  beyond  question,  that  the  soil  and  climate 
of  portions  of  this  State  will  produce  a  grape  equal,  in  size  and  quality,  to 
those  of  the  most  favored  districts  of  Europe. 

Permit  me  to  make  a  few  general  remarks  in  reference  to  the  soil,  climate, 
culture,  and  varieties  to  be  grown,  and  the  best  manner  to  pick,  dry,  sort, 
and  pack  raisins  for  market. 

In  geographical  distribution,  the  yield  is  divided  between  the  great  San 
Joaquin  Valley  and  Southern  California.  No  raisins  are  produced  in  any 
quantity  outside  of  those  two  regions.  The  crop  of  the  valley  amounts  to 
five  hundred  and  five  thousand  boxes;  that  of  the  southern  counties — Los 
Angeles,  San  Bernardino,  and  San  Diego — to  two  hundred  and  ninety-five 
thousand  boxes.  Fresno  takes  the  lead,  with  three  hundred  and  fifty 
thousand  boxes,  nearly  double  the  yield  of  any  other  district,  and  nearly 
as  much  as  that  of  all  the  rest  of  the  State  combined.  Riverside  comes 
next,  with  one  hundred  and  eighty  thousand  boxes. 

While  I  have  visited  the  raisin-producing  sections  of  the  State,  north 
and  south,  my  remarks  are  based  upon  the  experience  gained  during  the 
last  few  years  in  Fresno,  in  the  San  Joaquin  Valley. 
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The  following  requisites  are  indispensable  to  the  successful  production  of 
good  raisins:  soil,  climate,  and  methods  of  packing  and  curing.  First,  a 
selection  of  location  with  reference  to  soil. 

This,  in  my  judgment,  is  either  the  white  ash  or  the  red,  sandy  loam. 
If  your  "lines  be  cast"  in  the  San  Joaquin  Valley,  which  I  believe  to  be  the 
best  for  this  industry,  be  certain  to  obtain  land  which  can  be  conveniently 
irrigated.  My  own  choice  would  be  white  ash,  if  not  too  strongly  impreg- 
nated with  alkali. 

So  far  as  1  am  informed  the  first  raisin  grape  cuttings  were  imported 
by  the  elder  Haraszthy  in  1862.  These  were  the  Muscatel  Gordo  Blanco. 
Later,  there  were  other  importations,  which  were  sent  to  different  portions 
of  the  State,  and  assumed  the  names  of  Muscat  and  Muscat  of  Alexandria, 
causing  much  diversity  of  opinion  in  reference  to  identity  and  respective 
merit.    "  When  doctors  disagree,  who  shall  decide?" 

My  vineyard  is  exclusively  Muscatel  Gordo  Blanco,  which  I  consider 
the  best  on  account  of  its  uniform  laree  size  of  berry  throughout  the  entire 
cluster,  small  size  and  number  of  seeas,  tender  skin,  richness  of  pulp,  and 
high  flavor. 

The  vines  should  be  trained  low  and  pruned  short,  and  great  care  and 
judgment  should  be  exercised  in  this  matter,  so  as  to  leave  the  vine  well 
balanced;  not  having  more  spurs  on  one  side  than  the  other,  and  also  leav- 
ing top  spurs,  with  a  view  to  growing  wood  for  shade. 

Another  important  consideration  is  the  removal  of  all  suckers  and  non- 
fruit-producing  growth,  to  avoid  the  diversion  of  the  strength  and  vigor  of 
the  vine  from  the  fruit  and  growth  of  wood  for  the  succeeding  year. 

The  vineyard  should  be  plowed  and  cross-plowed,  as  soon  as  the  vegeta- 
tion starts  in  spring,  and  cultivated  thereafter  continuously  until  prevented 
by  the  growth  of  the  vines. 

Much  can  be  done  toward  destroying  the  vine-hopper  by  thoroughly 
stirring  and  displacing  the  soil  immediately  around  the  vine  early  in  the 
season.  To  assist  in  accomplishing  this,  plow  away  from  the  vine,  then 
shovel  directly  around  it,  and  then  cross-plow,  turning  the  furrow  toward 
the  vine. 

Another  important  aid  in  destroying  this  pest,  is  sulphuring;  which 
should  be  commenced  as  soon  as  the  vine  has  put  forth  a  new  growth  of 
one  or  two  inches.  Just  before  blooming,  sulphur  a  second  time,  and  in 
localities  liable  to  mildew,  a  third  application  may  be  beneficial.  Gouleur, 
or  the  blasting  or  dropping  of  the  bloom,  is  probably  caused  by  sudden 
changes  of  temperature,  strong  winds,  and  excessive  moisture.  When 
caused  by  the  latter,  it  can  be  largely  overcome  by  the  application  of  sul- 
phur. As  vines  become  older  I  tmnk  they  are  less  susceptible  to  climatic 
influences.  Irrigation  at  the  blooming  period  should  be  avoided,  and  until 
the  berry  is  well  set. 

If  summer  irrigation  is  necessary,  it  should  be  done  by  means  of  furrows, 
through  which  the  water  is  run.  Plowing  in  these  fmrrows  will  prevent 
the  cracking  and  drying  out  of  the  land. 

In  Fresno  picking  commences  about  the  first  of  September,  although 
there  have  been  seasons  when  it  occurred  as  early  as  the  twentieth  of 
August 

The  grapes  under  no  circumstances  should  be  picked  for  raisins  until 
they  are  ripe.  There  are  three  ways  by  which  to  ascertain  this  fact:  First, 
by  the  color,  which  should  be  a  light  amber;  second,  by  the  taste;  and 
third,  by  the  saccharometer,  which  is  by  far  the  most  accurate.  A  grape 
may  be  ripe  and  not  have  the  proper  color,  when  grown  entirely  in  the  shade. 
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The  juice  of  the  grape  should  contain  at  least  25  per  cent  saccharine,  to 
produce  a  good  raisin. 

The  most  practical  method  of  dr3dng  is  by  the  use  of  trays  placed 
upon  the  ground.  The  almost  entire  absence  of  dew  in  our  locality  greatly 
facilitates  this  method.  The  trays  are  usually  twenty-four  by  thirty-six 
inches.  Those  of  larger  dimensions  are  found  inconvenient  to  handle  when 
filled.  Trays  of  the  former  size  hold  about  twenty  pounds  of  fruit,  and 
should  produce  from  six  to  seven  pounds  of  raisins. 

The  product  of  a  vineyard  depends  largely  upon  its  age  and  favorable 
conditions,  varying  from  two  to  nine  tons  per  acre. 

The  trays  or  platforms  are  taken  into  the  field  and  distributed  along  the 
sides  of  the  roads,  from  which  they  are  taken  by  the  pickers  as  they  are 
needed.  As  the  grapes  are  picked  from  the  vines,  all  imperfect  berries, 
sticks,  and  dead  leaves  are  removed  from  the  bunches,  which  are  then 
placed  upon  the  trays,  right  side  up.  A  cluster  has  what  is  called  a  right 
and  a  wrong  side,  the  wrong  side  having  more  of  the  stems  exposed  than 
the  right  side.  Great  care  should  be  used  in  picking,  so  as  to  handle  the 
bunches  only  by  the  stem.  If  the  berries  come  in  contact  with  the  hands, 
some  of  the  bloom  will  be  removed,  which  will  injure  the  appearance  of 
the  raisin. 

The  trays  are  placed,  after  filling,  between  the  vines,  one  end  being  ele- 
vated so  that  the  grapes  may  receive  the  more  direct  rays  of  the  sun. 

The  length  of  time  required  for  drying  depends  much  upon  location 
and  conditions,  favorable  or  otherwise.  I  have  known  raisins  to  be  dried 
in  seven  days,  but  they  were  not  a  good  article,  and  too  rapid  drying  is  not 
desirable. 

The  grapes  are  left  upon  the  trays  until  aboyt  two  thirds  dry,  which, 
with  us,  will  be  in  from  six  to  eight  days.  They  are  then  turned.  This 
is  accomplished  by  placing  an  empty  tray  on  top  of  the  one  filled  with 
partially  dried  raisins,  and  turning  them  both  over.  Then' take  off  the 
upper  or  original  tray,  and  you  have  the  raisins  turned  without  handling 
or  damage.  After  turning,  curing  will  proceed  more  rapidly,  and  fre- 
quently is  completed  in  four  or  five  days. 

During  this  time  they  should  be  carefully  watched  to  prevent  any  from 
becoming  too  dry.  When  it  is  found  they  are  dry  enough,  the  trays  are 
gathered  and  stacked  one  upon  the  other  as  high  as  convenient  for  the 
sorting  which  follows.  This  protects  them  from  the  sun  and  prevents  over- 
dr3dng.  Stacking  should  be  attended  to  early  in  the  morning,  while  the 
stems  and  berries  are  slightly  moist  and  cool  from  the  night  air,  as  they 
will  retain  this  moisture  after  being  transferred  to  the  sweat-boxes,  and 
assist  in  quickening  the  sweating  process. 

The  trays  which  have  been  stacked  are  now  ready  for  sorting  and  grad- 
ing, and  this  requires  care  and  judgment,  and  although  a  tedious  process, 
greatly  facilitates  rapid  packing. 

The  sweat-box  is  a  little  larger  than  the  tray  and  about  eight  inches  deep. 
When  filled  these  will  contain  about  one  hundred  and  twenty-five  pounas 
of  raisins.  Heavy  manilla  paper  is  used  in  the  boxes;  one  being  placed 
in  the  bottom,  and  three  or  four  more  at  equal  distances,  as  the  filling  pro- 
gresses. The  object  of  the  paper  is  to  prevent  the  tangling  of  the  stems 
and  consequent  breaking  of  the  bunches  when  removed  for  packing. 

The  sorters  have  three  sweat-boxes;  one  for  first,  second,  and  third  qual- 
ities, as  the  grade  will  justify.  The  bunches  should  be  handled  by  the 
stem,  and  placed  carefully  in  the  sweat-boxes  to  avoid  breaking  the  stems, 
thereby  destroying  the  symmetry  of  the  clusters. 
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Any  found  to  be  too  damp  are  returned  to  the  trays  and  left  a  day  or  two 
longer  in  the  sun.  To  ascertain  if  they  are  perfectly  cured,  take  a  raisin 
between  the  thumb  and  forefinger  and  roll  it  gently  until  softened,  when 
either  jelly  or  water  will  exude  from  the  stem  end — if  water,  it  requires 
further  drying.  When  the  boxes  are  filled  they  are  taken  to  the  equalizer. 
This  should  be  built  of  brick  or  adobe,  and  as  near  air-tight  as  possible, 
but  provided  with  windows,  to  allow  ventilation  when  necessary.  The 
windows  should  have  shutters  to  keep  it  dark.  The  filled  boxes  are  placed 
one  exactly  upon  another  to  a  convenient  height,  and  should  remain  from 
ten  to  twenty  days  or  more,  when  they  will  have  passed  through  the  sweat- 
ing process. 

As  the  raisins  are  taken  off  the  trays,  some  of  the  berries  on  the  bunches 
will  be  dry  enough,  and  a  few  will  not  be  sufficiently  cured.  To  remove  the 
moist  ones  would  destroy  the  appearance  of  the  cluster,  and  to  leave  it 
out  longer  would  shrivel  the  dry  ones,  hence  the  sweat-box.  The  moisture 
is  diffused  through  the  box,  some  being  absorbed  by  the  dry  raisins,  and 
the  stems  also  taking  their  share,  and  are  thus  rendered  tough  and  pliable 
and  easily  manipulated  when  ready  for  packing. 

When  the  raisins  are  sufficiently  equalized,  the  sweat-boxes  are  removed 
to  the  packing  room,  which  is  provided  with  tables,  presses,  scales,  etc. 

Mv  method  of  packing  is  substantially  the  Blowers  style — ^face  down- 
ward. 

The  most  convenient  mode  of  packing  is  by  the  use  of  a  metal  tray  cor- 
responding in  size  to  a  layer  of  raisins  and  having  a  loose  bottom.  The 
raisins  are  placed  in  the  preliminary  packing  tray,  with  the  face  of  the 
cluster  downward,  which  gives  the  surface  a  level  appearance,  and  prevents 
the  exposure  of  the  stems.  When  the  bottom  of  the  packing  tray  has  been 
covered,  which  should  always  be  with  perfectly  shaped  berries  and  bunches,  • 
the  tray  is  filled  to  the  requisite  weight  of  five  pounds.  The  contents  of 
the  tray  are  then  pressed  sufficiently  to  pack  the  raisins  firmly  together, 
but  not  with  such  force  as  to  break  the  skin,  causing  the  jelly  to  exude  and 
consequent  early  sugaring. 

After  being  pressed,  they  are  transferred  to  the  boxes,  during  which  pro- 
cess the  paper  is  wrapped  around  each  layer.  The  paper  is  placed-  on  the 
top  of  the  tray  of  raisins,  and  a  sheet  of  steel, the  exact  width  of  the  tray, 
is  placed  above  the  paper,  and  the  whole  reversed.  The  sheet  of  steel 
serves  to  hold  the  raisins  in  place  until  the  layer  is  put  into  the  box,  when 
the  steel  is  withdrawn  and  the  layer  drops  into  the  box  face  up. 

The  standard  box  of  California  raisinsis  twenty  pounds  weight,  contain- 
ing four  layers  of  five  pounds  each.  They  are  usually  graded  into  Dehesia 
and  London  layers,  layers,  and  one,  two,  and  three  crown  loose  muscatels. 

The  Dehesia,  or  highest  grade,  is  packed  with  a  view  to  superseding  the 
imported  article,  which  sells  at  firom  $10  to  $12  per  box. 

Every  one  has  seen  and  admired  the  boxes  of  imported  raisins  which 
have  a  top  layer  packed  in  rows,  with  uniform  regularity;  few,  however, 
appreciate  the  difficulty  of  producing  this  handsome  appearance  by  hand. 
The  task  is  slow  and  tedious.  To  simplify  and  expedite  the  process,  I  have 
invented  and  received  letters  patent  for  a  packing  plate,  expressly  adapted 
to  producing  this  effect.  This  device  will  prove  of  great  assistance  to  the 
raisin  packer.  I  have  used  it  through  two  seasons  with  perfect  success. 
The  invention  consists  of  a  flat,  metal  mold,  or  plate,  having  depressions 
made  in  its  surface,  which  plate  forms  the  bottom  of  the  preliminary  pack- 
ing box,  and  serves  to  hold  the  raisins  in  a  fixed  position  until  the  packing 
is  completed  and  the  raisins  are  placed  in  the  raisin  box.  Loose  muscatels 
are  prepared  by  being  put  through  the  stemmer  and  grader.   The  stemmer 
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removes  the  berries  from  the  stems,  and  the  grader,  by  separating  accord- 
ing to  size,  determines  the  grade. 

By  observing  the  foregoing  remarks,  you  will  naturally  conclude  that 
the  raisin  business  is  eminently  made  up  of  details.  None  can  be  care- 
lessly pjerformed  or  overlooked,  if  we  expect  to  compete  successfully  with 
the  nations  who  have  made  this  subject  and  industry  a  study  for  centuries. 
Not  only  in  the  essentials  of  quality  and  quantity,  but  in  this  esthetic  age 
a  due  regard  to  effect  must  be  observed  in  the  way  of  attractive  wrappers 
and  labels. 

The  industry  with  us  is  in  its  infancy  comparatively,  and  while  we  have 
some  cause  for  congratulation,  still  we  have  much  to  learn  before  we  attain 
perfection.  In  reference  to  shipping,  it  is  to  be  hoped  that  the  near  future 
may  bring  us  better  facilities  and  cheaper  rates  of  freight,  thereby  enabling 
us  to  supply  the  eastern  market  and  the  growing  foreign  demand.  I  note 
by  late  quotations  that  all  grades  of  raisins  are  scarce  in  the  home  market, 
and  insufficient  to  meet  the  demand  until  the  next  crop.  May  this  be  an 
incentive  to  us  to  increase  and  extend  the  industry  through  the  length  and 
breadth  of  our  inland  valleys. 

Much  may  be  accomplished  by  a  free  interchange  of  ideas  and  compari- 
son of  notes  in  reference  to  methods  and  results.  Local  and  State  Conven- 
tions afford  good  opportunities  for  such  conferences. 


MYSTERIOUS  VINE  DISEASE. 

DISCUSSION. 

Mr.  Tim.  Carroll,  of  Anaheim:  About  1883  I  first  noticed  a  vine  here 
and  there,  perhaps  one  in  every  acre,  that  did  not  look  well;  we  laid  it  to 
the  alkali.  In  1884  it  seemed  that  the  alkali  was  taking  more  of  them,  so 
then  we  laid  it  to  a  fungus.  We  didn't  know  what  it  was.  We  thought  it 
was  a  mildew,  so  that  year  we  sulphured  our  vines,  some  of  them  three 
times,  but  that  didn't  stop  it.  In  1885  the  vines  made  a  good  growth  on 
those  that  were  alive,  and  we  were  expecting  to  have  a  bigger  crop  than 
we  ever  had  before;  but  after  the  berries  got  to  be  about  half  grown  they 
began  to  wilt,  and  the  leaves  began  to  .curl  up,  and  they  dried,  and  the 
vines  turned  yellow,  and  they  dried  green,  and  the  tops  of  the  vines  wilted 
down;  they  were  dry  about  three  inches — that  is,  the  tips  of  the  vines. 
We  pruned  our  vines  that  year,  and  it  seemed  that  the  vines  close  to  the 
trunk  were  fresh  and  healthy,  but  the  next  spring  the  most  of  the  vines 
died  out  when  fruit  should  begin  to  set.  They  seemed  to  die  from  the  top 
down.  I  wanted  to  find  out  what  was  the  matter,  and  dug  up  a  quantity 
of  dead  vines,  and  took  one,  commenced  at  the  top  and  cut  it  in  pieces 
and  split  it  up.  I  found  the  top  of  the  vine  completely  dead;  a  little 
lower  down  there  was  a  little  life,  but  where  the  roots  come  out  just  below 
the  ground  it  was  full  of  sap.  I  followed  the  roots  down  about  five  feet 
and  examined  them,  and  the  sap  flowed  just  as  free  as  in  a  healthy  vine 
which  I  dug  up  and  examined  in  the  same  way.  I  could  see  no  difference 
in  the  flow  of  sap  nor  in  the  color.  The  disease  has  taken  the  whole  of 
the  vines.  It  is  not  alkali,  because  that  is  easy  to  discern.  With  alkali, 
first  the  roots  and  then  the  top  goes;  but  in  this  disease  it  dies  from  the 
top  down.  Mr.  Langenbetger's  is  on  sandy  soil,  and  I  believe  you  could 
turn  the  Santa  Ana  River  into  it  and  in  twenty-four  hours  you  would  not 
see  a  drop  of  surface  water  on  that  land.    It  is  twenty-five  or  thirty  feet 
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deep.  I  don't  think  it  is  the  alkali  that  had  any  effect  on  it.  The  vines 
in  and  around  where  they  first  thought  that  the  alkali  had  any  effect,  are 
the  only  vines  that  they  have  in  Anaheim  from  which  to  make  wine  tonlay. 


FRUIT  CULTURE  IN  FRESNO  COUNTY. 
By  Georoe  E.  Fbebman,  Fresno. 

Had  one,  twenty  years  ago,  spoken  of  Fresno  County  as  a  most  promis- 
ing fruit  district,  he  would  have  been  considered  a  fit  subject  for  an  insane 
asylum.  Then  a  vast  arid  desert  the  most  of  the  year,  its  lands  were  con- 
sidered as  next  to  worthless,  except  for  wandering  flocks  to  graze  upon;  no 
one  supposed  that  water  could  ever  be  secured  for  irrigating  this  wide- 
reaching  plain,  or  would  be  of  any  use  if  secured.  One  of  our  now  wealthy 
citizens  offered  at  that  time  to  eat  all  the  fruit  a  man  could  ever  raise  by 
irrigation. 

But  time  works  surprising  changes;  irrigation  has  been  tried,  and  with 
results  that  have  surprised  even  the  most  sanguine,  converting  already 
many  thousands  of  acres  of  the  once  dreary,  almost  worthless  desert  into 
a  rich  and  most  productive  garden. 

The  arable  lands  of  the  plains  of  Fresno  consist  of  somewhat  over  a 
million  of  acres.  To  this  we  may  add  many  more  thousands  of  acres  of 
sheltered  valley  amid  the  foothills  on  either  side  of  the  plain,  both  east 
and  west,  affording  some  of  the  choicest  and  richest  locations,  especially 
adapted  for  fruit  culture,  that  can  be  found  in  the  State. 

The  experiment  of  irrigation  in  this  county  has  now  been  in  practice 
about  fifteen  years.  As  a  result  we  have  now  nearly  one  thousand  miles 
of  public  irrigating  canals,  coursing  through  the  valley  from  east  to  west  in 
many  divergent  lines,  and  covering,  or  capable  of  covering,  with  sufficient 
water  for  cultivating,  not  less  than  one  hundred  thousand  acres  of  land.  The 
great  body  of  this  land  has  been  found  particularly  adapted  to  orchards 
and  vineyards.  Our  soil  is  almost  uniformly  a  rich  sandy  or  alluvial  loam, 
quite  porous,  and  usually  highly  impregnated  with  phosphates  and  vege- 
table mold. 

A  special  peculiarity  of  much  of  the  soil  of  this  county  is  its  natural 
adaptability  to  sub-irrigation.  The  under  lying  water,  fifteen  years  ago, 
was  forty  or  fifty  feet  below  the  surface.  Now,  irom  the  result  of  seepage, 
it  can  l^e  reached  at  from  five  to  fifteen  feet.  This  sub-irrigation  is  not 
stagnant  water  in  the  soil;  it  has  its  current  underground  no  less  than  the 
flow  of  the  ditches  on  the  top,  although  of  course  not  so  rapid,  and  it  thus 
increases  each  year,  pressing  out  upon  the  plains  and  filling  the  depth  of  the 
soil  far  in  advance  of  the  irrigating  canals.  This  valley  has  an  almost  uni- 
form slope,  from  the  foothills  to  its  center,  of  from  five  to  six  feet  to  the  one 
hundred  feet,  forming  a  most  perfect  trend  for  waterways,  thus  enabling  us  to 
establish  the  cheapest  and  most  successful  system  of  irrigation.  It  is  this 
slope  also  that  aids  to  press  the  sub-irrigation  down  into  the  center  of  the  val- 
ley and  over  its  broad  extent.  This  gentle,  gradual  slope  answers  also  another 
important  end.  It  might  be  feared  that  this  gradual  filling  up  of  the  soil 
from  beneath  would  continually  come  so  near  the  surface  as  to  make  the 
Tirhole  region  a  vast  swamp.  But  this  is  prevented  by  the  natural  drain- 
age which  this  slope  secures.  The  waters  of  Kings  River,  brought  upon 
these  plains  from  tne  foothills  of  the  Sierras,  are  in  a  large  part  in  the  form 
of  sub-irrigation,  pressing  through  many  miles  of  underground  flow,  to 
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reach  again  their  old  channel  in  the  center  of  the  valley;  and  if  at  any 
time,  in  depressione,  this  sub-irrigation  should  come  too  near  the  surface, 
we  have  every  facility  to  introduce  a  drainage  system,  at  a  small  cost,  to 
send  the  surplus  on  its  benevolent  errand  of  making  fruitful  the  regions 
beyond. 

The  establishment  of  such  a  vast  irrigation  system  in  this  region  has 
largely  advanced  the  culture  of  grains  and  grasses.  The  growth  of  alfalfa 
is  with  us  an  immense  and  most  successful  industry;  but  the  chief  develop- 
ment has  been  in  fruit  culture,  which  is  destined  to  be  the  great  industry 
of  this  valley  and  of  the  State. 

Within  the  past  few  years  comparatively  few  trees  have  been  planted, 
and  not  a  few  in  their  full  vigor  and  productiveness  have  been  cut  down 
to  make  room  for  what  is  considered  the  more  remunerative  business  of 
raisin  culture.  These  orchards  are  composed  of  almost  every  conceivable 
kind  of  fruits,  all  of  which  grow  here  with  great  productiveness.  Yet,  like 
many  other  regions,  ours  has  its  special  adaptations  and  specific  fruits  that 
can  be  raised  with  the  greatest  profit.  Among  the  most  profitable  orchard 
fruits  may  be  named  the  peach  and  nectarine,  and  the  apricot  in  some 
localities.  These  are  of  very  rapid  and  healthy  growth,  coming  into  bear- 
ing in  the  third  and  fourth  vear,  and  with  the  assistance  of  our  summer 
climate  for  sun  drying,  give  large  returns  from  the  crop. 

Apricots  and  peaches  both  do  well,  but  so  far  we  have  to  dry  our  fruit 
to  send  it  to  market.  Our  dried  fruit  has  brought  good  prices.  We  have 
here,  as  in  all  other  localities  during  the  past  few  years,  to  fight  the  San 
Jos^  scale,  which  increases  expenses  and  diminishes  profits.  Pears  and 
plums  grow  and  bear  well,  but  have  not  yet  proved  in  general  a  paying 
product.  This  is  largely  because  of  the  disadvantage  we  yet  rest  under 
m  the  matter  of  shipping  both  green  and  canned  fruit,  tne  freight  rate 
being  considerable  in  excess  of  almost  all  the  fruit  centers  in  the  State. 

The  result  of  prune  culture  has  not,  I  think,  been  sufficiently  promising 
to  regard  this  as  a  hopeful  industry  in  the  future.  The  question  is  not 
simply  what  you  can  grow  on  your  land,  but  what  will  give  the  most  profit- 
able return.  Which,  peaches,  plums,  apples,  grapes,  oranges,  potatoes, 
cabbages,  onions,  or  beans?  This,  however,  is  to  be  said:  we  have  yet  vast 
areas  of  arable  lands  in  the  foothills,  rich  and  choice  valleys,  where  almost 
all  our  orchard  fruits  that  require  cool,  moist  atmosphere,  can  be  grown. 

Olive  culture  is  yet  in  its  infancy  in  this  county.  We  have  only  a  few 
trees  six  years  old,  but  these  older  trees  have  grown  well  and  bear  heavily. 
Within  the  last  two  or  three  years  considerable  acreage  has  been  set  to  this 
fruit,  and  the  prospect  for  future  success  is  good.  The  same  is  true  of  fig 
culture.  The  black  California  fig  is  an  old  habitat  of  this  county,  and  has 
been  a  sturdy  grower  and  most  prolific  bearer.  This  can  be  seen  in  the 
older  foothill  towns  of  the  county.  Within  a  few  years  attention  has  been 
turned  somewhat  to  fig  culture,  and  many  acres  have  been  set  out.  So  far 
the  result  is  very  promising.  The  variety  most  in  favor  is  the  White  Adri- 
atic. This  year  one  large  shipment  has  been  made  East,  and,  I  understand, 
with  the  most  satisfactory  results. 

We  have  as  yet  given  very  little  attention  to  the  culture  of  citrus  fruits. 
A  few  orange  orchards  in  the  foothill  regions  of  this  county,  fifteen  or 
eighteen  years  of  age,  show  excellent  results,  probably  not  exceeded  by 
any  like  number  of  trees  in  the  State.  Their  fruit  is  ripened  among  the 
very  earliest.  The  black  scale  which  troubles  citrus  trees  in  so  many  other 
places  does  not  seem  to  be  able  to  live  in  this  county.  Within  the  past  few 
years  much  more  attention  has  been  given  to  orange  culture. 


TWELFTH  STATE  FRUIT  GROWERS'  CONVENTION.  437 

The  cultivation  of  the  fruits  so  far  referred  to  may  be  called  only  the  side 
issues  of  Fresno  County  fruit  culture.  This  valley,  under  the  "reign  of 
water,"  is  remarkably  adapted  to  the  culture  of  grapes  of  all  varieties. 
Thus  the  planting  of  vineyards  became  our  leading  industry.  At  first  this 
was  largely  confined  to  the  culture  of  wine  grapes,  and  several  of  the  largest 
vineyards  and  wineries  in  the  State  have  become  established  and  are  now 
famous  the  world  over,  and  with  results  no  less  satisfactory  than  those  of 
our  best  wine  districts.  The  yearly  output  of  wine  and  brandy  has  been 
during  the  last  few  years  in  the  region  of  two  and  a  half  to  three  million 
gallons.  The  heavy  bearing  quality  of  many  of  our  wine  grapes  is  here 
phenomenal,  reaching  in  our  best  vineyards  twelve  to  fourteen  tons  to  the 
acre. 

But  in  the  planting  of  vines,  attention  was  soon  turned  to  the  Muscat  or 
raisin  grape.  Early  experiments  proved  that  our  rich  alluvial  soil  was 
eminently  fitted  to  the  growth  of  this  superior  grape,  and  our  climate  was 
equally  suited  to  the  cheap  and  easy  curing  of  tne  fruit  as  those  foreign 
countries  which  produce  the  delicious  raisins  of  the  world's  commerce. 
This  industry  had  many  obstacles  to  overcome  in  the  beginning,  many  pre- 
dictions of  failure,  and  many  sneers  over  the  early  product.  The  raisin 
output  was  about  four  thousand  twenty-pound  boxes  seven  years  ago,  and  it 
must  be  confessed  was,  upon  the  whole,  not  an  article  likely  to  win  renown 
in  competition  with  the  well  established  foreign  brands.  Not  a  few  raisin- 
grape  growers  were  so  discouraged  as  to  contemplate  cutting  out  their  Mus- 
cat vines.  I  recall  an  instance  where  an  owner  of  a  forty-acre  vineyard  in 
one  of  our  colonies  resolved  to  **  clean  the  whole  thing  out,"  and  was  pre- 
vented only  by  the  pleading  of  his  wife:  "  Spare  it  one  year  more."  Since 
then  that  very  man  nas  sold  in  one  year  nearly  $6,000  worth  of  raisins  from 
this  vineyard.  And  this  case  but  indicates  the  change  that  has  come  to 
this  entire  district  in  regard  to  the  raisin  culture.  Now,  instead  of  cutting 
out  raisin  vines  for  other  products,  orchards  and  wine  vineyards  are  dug 
up  to  make  room  for  larger  areas  of  this  promising  industry. 

At  present,  our  raisin  vineyards  may  be  estimated  at  from  fifteen  to 
eighteen  thousand  acres,  of  which  from  ten  to  twelve  thousand  are  in 
more  or  less  of  a  bearing  condition.  Our  wine  vineyards  embrace  about 
five  or  six  thousand  acres,  making  a  total  acreage  not  much  short  of  twenty- 
three  to  twenty-five  thousand  acres.  This  acreage  was  largely  increased 
last  year,  and  promises  to  be  still  more  largely  increased  the  coming  sea- 
son. 

The  increase  of  product  has  gone  forward  from  four  thousand  twenty- 
pound  boxes  in  1882,  to  a  product  of  about  five  hundred  and  fifty  thousand 
boxes  this  year.  At  the  present  rate  of  planting,  it  will  only  be  four  or 
five  years  until  at  least  between  two  million  and  three  million  boxes  will 
be  put  up  in  the  Fresno  district. 

Still,  I  would  add,  that  what  is  about  to  be  achieved  in  this  county  is 
also  possible  in  many  of  the  other  counties  comprised  in  the  San  Joaquin 
Valley.  If  the  same  distribution  of  water,  and  skillful  devotion  to  the 
raisin  industry  is  given,  a  great  extent  of  this  vast  valley  may  in  time 
become  a  grand  area  of  raisin  vineyards. 

This  Muscat  vine  is  a  rank  feeder,  and  finds  abundant  food  in  the  mul- 
titudes of  old  sloughs  and  extinct  waterways  that  course  through  this  val- 
ley. It  loves  abundant  moisture,  even  up  to  the  ripening  of  its  fruit;  this 
it  finds  in  our  prevailing  sub-irrigation,  and  in  many  cases  obviates  all 
necessity  for  surface  irrigation.  A  few  of  our  very  best  bearing  vineyards 
have  never  had  any  surface  irrigation.  With  this  permanent  underground 
29« 
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moisture  to  draw  from,  makes  it  possible  to  harvest  a  second  crop  of  grapes, 
in  quantity  and  quality  nearly  equal  the  first  one. 

The  fervid  sun  gives  us  the  cheapest  and  best  evaporator  that  has  ever 
been  invented;  in  fact  the  only  one  that  can  make  a  raisin  of  the  highest 
quality.  With  the  exception  of  the  present  anomalous  rainy  October  there 
has  not  been  a  season  since  the  raisin  business  began  here  that  our  crop 
has  not  been  secured  from  beginning  to  end  in  first  class  order.  The  few 
driers  that  have  been  built  standing  as  matters  of  convenience  rather  than 
of  necessity. 

Fresno  is  to-day  proud  of  her  raisin  industry.  We  do  not  keep  this 
matter  '^  hid  under  a  bushel."  We  are  raisin  enthusiasts  all  through,  as 
doubtless  some  others  of  you  are  on  oranges,  prunes,  nuts,  beans,  or  pota- 
toes. 

California  is  destined  to  be  a  region  of  specialties;  every  district  may  be 
able  to  raise  with  more  or  less  success  all  the  products  of  all  the  others, 
but  almost  every  district  can  raise  some  one  commodity  better  and  with 
larger  profits  than  any  other  district.  Now,  it  is  the  largest  profit  we  are 
all  after.  How  wise  will  it  be  for  us  to  study  carefully  what  specific  indus- 
try we  can  follow  with  best  results,  and  then  build  up  our  center  about  this. 
We  might  here  in  Fresno  spend  a  vast  amount  of  time  and  money  in  try- 
ing to  raise  some  classes  of  fruits,  when  there  is  scarcely  a  shadow  of  a 
chance  that  we  can  compete  with  some  other  district.  We  have  already 
spent  too  much  time  ana  money  in  this  line,  and  not  a  few  other  districts 
are,  I  think,  doing  the  same  foolish  thing. 

We  expect  in  another  year  to  have  a  raisin  exchange  established  here 
in  Fresno,  where,  instead  of  going  out  to  hunt  buyers,  they  will  come  here 
and  buy  directly  from  the  producers. 

Fresno  County  so  far  in  its  history  of  fruit  culture  has  been  the  phenom- 
enon of  this  Pacific  slope.  The  magnitude  of  its  possibilities  in  this  line 
can  scarcely  be  imagined  to-day,  and  a  kind  Providence,  preventing  any 
setbacks,  will  enable  us  in  a  few  years  to  double  and  quadruple  the  present 
product. 

DISCUSSION. 

Mr.  Motheral:  Have  you  any  hardpan  coming  near  the  surface? 

Mr.  Freeman:  In  some  places  the  hardpan  comes  up  quite  near  to  the  sur- 
face. I  think  I  remember  of  a  spot  where  they  struck  the  hardpan  between 
two  and  three  feet,  but  anywhere  it  comes  within  about  seven  feet.  Mr. 
Butler,  during  the  last  season,  has  been  all  through  the  raisin  districts  of 
Spain  and  examined  them  carefully.  In  the  Malaga  district  he  finds  that 
the  land  is  of  a  quality  that  does  not  sub-irrigate;  even  at  the  present  time 
you  have  to  go  twenty  or  twenty-five  feet  or  more  down  to  water.  In  that . 
region  where  there  is  a  great  deal  of  surface  irrigation,  the  vines  are  djring 
very  much  as  they  are  in  the  south,  but  in  the  Valencia  district  where  sub- 
irrigation  comes  within  four  or  five  feet  of  the  surface,  just  as  it  does  in  this 
valley,  the  vines  are  to-day  as  healthy  as  they  were  eighty  years  ago.  His 
theory  is  that  our  conditions  here  of  sub-irrigation  will  protect  us  from  any 
such  disease. 

Mr.  Aiken:  I  want  to  ask  Mr.  Freeman  whether  the  trees  upon  lands 
where  the  water  nearly  reaches  the  surface  and  where  the  roots  reach  to 
the  water,  live  and  do  well  ? 

Mr.  Freeman:  My  orchard  grows  on  that  kind  of  land,  and  I  have  as 
nice  an  orchard  as  there  is  in  Fresno  County.  The  trees  never  have  been 
irrigated,  but  simply  watered  by  sub-irrigation.    I  do  not  think  though  that 
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they  would  be  as  long  lived  on  that  account  as  orchards  would  be  on  dif- 
ferent land. 

Mr.  Johnson:  Going  through  a  neighbor's  orchard  last  summer,  I  saw 
quite  a  spot,  probably  half  an  acre,  of  his  trees  that  were  turning  yellow. 
They  were  loaded  with  fruit,  but  the  leaves  were  as  yellow  as  gold,  and  I 
was  naturally  curious  to  know  what  was  the  matter  with  those  trees,  and 
took  a  shovel  and  went  out  and  dug  down  about  eighteen  inches  and  struck 
the  hardpan,  and  on  the  hardpan  about  four  inches  of  water.  I  went  to 
two  or  three  places  with  the  same  result,  and  came  to  the  conclusion  that 
it  was  too  much  water.  His  place  adjoins  mine,  and  I  have  some  of  those 
vines  that  shed  their  leaves  as  has  been  discussed.  I  found  the  same 
thing  where  the  vines  had  shed  their  leaves  and  the  fruit  withered  up. 
Last  summer  by  digging  six  feet  we  struck  water,  but  water  in  that  well  now 
is  sixteen  feet  from  the  surface.  We  have  had  no  water  in  the  ditches  since 
the  first  of  July.  I  have  come  to  the  conclusion  that  to  save  that  affected 
part  of  the  vineyard,  all  I  have  to  do  is  to  break  this  hardpan — it  is  not  over 
two  inches  thick — to  break  it  with  a  crowbar  or  something  of  that  kind,  for 
say  four  feet,  and  I  think  I  can  reclaim  that  land.  There  is  much  alkali 
in  those  spots. 

Mr.  Freeman:  There  is  a  point  in  regard  to  the  water  affecting  the  trees 
here  that  I  think  ought  to  be  noticed.  I  stated  in  my  essay  that  where 
there  is  sub-irrigation  there  is  no  stagnant  water.  It  is  a  very  important 
matter  that  the  sub-irrigation  has  its  current  as  much  as  its  streams.  I 
have  a  well,  and  when  my  neighbor  half  a  mile  away  irrigates  his  alfalfa 
the  water  in  my  well  rises,  and  this  is  constant  running  water;  it  is  not 
stagnant  water.  If  you  set  your  trees  out  where  there  is  stagnant  water 
underneath,  I  think  they  will  die. 

Mr.  Kells:  I  will  say,  Mr.  President,  in  regard  to  the  old  Brigfzns  orchard, 
that,  as  many  of  you  know,  being  on  the  bank  of  the  Feather  River,  near 
Yuba  City,  the  ground  was  covered  with  debris  from  the  mountains,  from 
mining,  to  the  depth  of  from  three  to  ten  feet;  in  many  places  the  cherry 
and  the  pear  trees,  and  what  is  known  as  the  Briggs  May  peach,  have  been 
covered  with  sand  up  into  the  crotches  of  the  trees,  and  in  the  early  times, 
you  know,  they  pruned  their  trees  very  high;  yet  to-day  some  of  those 
Briggs  May  peaches  are  bearing  good,  nice-looking  fruit.  Of  course,  we 
think  that  the  fruit  is  somewhat  insipid  from  the  fact  that  there  is  so  much 
moisture,  but  the  idea  of  the  moisture  killing  the  tree  has  been  abandoned 
from  the  minds  of  most  of  our  people.  They  think  that  it  is  not  moisture 
that  will  kill  or  sour  the  roots  so  that  the  tree  will  die,  but  old  age  or  scale, 
backed  by  some  other  causes.  Two  years  ago  last  February,  in  many  sec- 
tions of  the  countr}%  we  had  a  warm  spell  of  weather,  and  the  fruit  trees 
started  out  rather  earlier  than  usual,  and,  as  we  had  had  rather  over  an 
average  amount  of  rain  in  the  winter,  the  ground  was  full  of  moisture. 
In  the  last  days  of  the  month  the  weather  suddenly  cooled,  and  some 
of  our  young  orchards  began  to  have  the  appearance  of  the  vine  disease 
I  hear  described  here.  The  ends  of  the  limbs  and  the  leaves  began  to 
wilt.  The  limbs  began  to  droop  and  to  die  back,  and  within  a  month^s  time 
a  number  of  our  trees,  perhaps  a  dozen  in  a  place,  would  be  dead.  On 
passing  through  the  orchard  we  noticed  a  peculiar  smell  and  supposed  it 
was  root  rot  of  some  kind.  After  examining  a  few  we  decided  that  the 
sap  had  begun  to  flow,  and  the  cold  spell  had  come  on  and  stagnated  the 
sap,  and  it  had  no  chance  to  flow,  and  soured. 

Mr.  Block:  I  would  suggest  for  the  benefit  of  this  Convention,  and  also 
of  those  who  are  interested  in  raisins,  that  these  propositions  as  to  how 
much  is  realized,  had  better  be  made  in  executive  session,  because  if  it 
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comes  to  the  ears  of  the  railroad  company,  instead  of  $1  40  the  rate  would 
be  $2  40. 

Mr.  Freeman:  In  answer  to  the  question  as  to  the  distance  apart  that 
vines  should  be  planted,  there  are  various  methods  used  in  regard  to  plant- 
ing so  far  as  distance  is  concerned.  Most  of  the  early  vineyards  were  eight 
by  eight  feet;  after  that  a  change  was  made  in  regard  to  raisin  grapes,  and 
they  were  planted  almost  in  every  instance  ten  by  ten  feet.  Now  I  think 
the  prevaihng  system  is  about  eight  by  ten  feet,  and  that  seems  to  be  aboat 
as  good  a  distance  as  we  can  hit  upon;  ten  by  ten  feet  uses  more  space 
than  is  necessary,  although  doubtless  in  the  future  years,  the  vines  exhaust- 
ing the  soil,  that  distance  may  be  as  good  as  the*  other.  Some  vineyards 
are  planted  ten  or  twelve  feet  one  way  and  five  or  six  feet  the  other;  a 
vineyard  near  here  is  planted  that  way,  and  the  yield  was  very  great 
indeed;  and  I  think  the  understanding  is  that  perhaps  in  a  few  years  they 
will  be  able  to  cut  out  every  other  vine  in  the  closely  planted  rows,  and  thus 
leave  them  ten  by  twelve  feet,  or  ten  by  ten  feet.  The  last  vines  that  I 
planted  out  are  eight  by  ten  feet,  and  if  I  were  going  to  plant  a  thousand 
acres  this  year  I  should  plant  them  all  in  that  way. 

Mr.  Whpfe:  When  I  planted  my  vineyards  there  was  no  raisin  vineyard 
in  Fresno  County,  and  I  could  get  no  information  from  anybody,  and 

Elanted  mine  the  same  as  Mr.  Blowers  planted  his,  eight  by  eight  feet.  I 
ave  had  very  good  results,  and  I  don't  know  as  I  have  any  reason  to  find 
fault  with  it;  but  I  believe  if  I  should  plant  another  vineyard  now,  I  should 
plant  the  vines  six  by  twelve  feet.  I  would  plant  the  rows  running  east 
and  west  twelve  feet  apart,  and  the  rows  north  and  south  six  feet  apart. 
A  vineyard  planted  thus  can  be  cultivated  with  less  money,  and  the  grapes 
can  be  more  easily  gathered.  A.  team  can  be  driven  between  the  rows 
and  leave  plenty  of  space  for  drying,  placing  the  trays  along  on  the  south 
side  of  the  row,  so  the  next  row  of  grapes  on  the  south  side  does  not  cast 
a  shadow  on  the  grapes  while  they  are  drying.  That  is  one  advantage, 
and  then  I  think  twelve  feet  square  is  plenty  of  space  for  a  vine.  Every 
twenty  or  thirty  rods  a  row  may  be  left  out  for  a  crossroad.  We  plant  rooted 
cuttings  now  entirely.  Cuttings  planted  out  in  a  vineyard  will  not  grow. 
I  can  give  you  no  reason  why  they  do  not  live  as  well  now  planted  in  the 
vineyards  as  they  used  to.  When  I  planted  my  first  vineyard  I  had  a  good 
stand  of  vines,  planting  entirely  cuttings;  but  I  have  seen  cuttings  planted 
out  recently  where  not  5  per  cent  lived.  I  would  advise  to  plant  nothing 
but  rooted  vines,  and  get  a  big  root. 

Mr.  Aiken:  Might  not  that  have  been  the  fault  of  the  planter? 

Mr.  WnrTE:  No,  sir;  planted  by  the  very  best  men,  with  the  best  of  care. 
I  think  it  would  be  advisable  always  to  plant  rooted  vines,  and  yearling 
roots  are  better  than  two-year  old. 

Mr.  Carroll:  I  will  explain  about  the  cuttings:  It  seems  by  what  theee 
gentlemen  said  to-day  that  the  water  is  nearer  the  surface  now  than  it  was 
some  years  ago;  and  by  planting  a  cutting — that  is,  if  it  is  too  long — when 
you  put  it  down  into  the  cool  ground  it  commences  to  rot  at  the  bottom, 
and,  therefore,  it  will  not  grow;  but  if  you  take  a  cutting  with  about  two 
eyes,  leave  one  above  and  put  the  other  down  below;  I  think  there  will  be 
no  trouble  in  getting  them  to  grow.  We  found  down  in  our  country  where 
the  ground  was  cold,  we  had  to  use  short  cuttings;  very  short,  because,  if 
too  long  they  would  rot.  I  would  like  to  say  a  word  as  to  the  nature  of 
the  soil  that  this  vine  disease  started  in,  at  Anaheim,  and  the  distance 
to  water  from  surface.  The  disease  started  first  in  the  best  soil  we  have 
there — ^the  black,  sandy  loam;  I  think  it  is  about  ten  to  twelve  feet  in 
depth,  with  under-drainage  of  sand  and  white  sand  underneath,  and  the 
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water  is  about  twenty-five  feet  below  the  surface.  There  is  no  stagnant 
water  where  it  started  first;  as  to  the  richness  of  it,  that  soil  will  grow 
from  forty-five  to  fifty  bushels  of  corn  to  the  acre,  and  that  shows  that  the 
land  is  not  so  poor  that  it  could  not  support  the  vine.  That  amount  of 
corn  has  been  raised  since  the  vines  are  dead.  They  began  to  die  in  heavy 
soil,  and  the  fatality  extended  to  the  higher,  light,  sandy  soil. 

A  Delegate :  Did  the  disease  start  in  Mr.  Landenberger's  vineyard? 

Mr.  Carroll:  No;  it  started  in  Mr.  Dryfus'  vineyard,  on  the  west  of 
Anaheim;  Mr.  Landenberger's  is  on  the  north.  I  think  it  was  very  near  a 
a  mile  from  where  it  was  stated  to-day  that  it  started.  I  have  lived  there 
for  twenty-two  years,  and  know  all  about  it.  It  started  in  1883,  and  you 
would  see  in  about  every  acre,  or  perhaps  two  acres,  a  vine  about  July  or 
August  that  would  look  kind  of  sick;  we  all  thought,  perhaps,  that  it 
was  the  alkali  effect,  but  we  found  out  that  it  was  not.  The  next  year, 
in  1884,  there  seemed  to  be  a  great  many  more  dying,  and  in  1885  almost 
half  of  the  vines  were  gone,  and  in  1886  they  cleaned  the  whole  business 
out.  There  was  not  a  vine  to  be  seen;  there  are  no  vines  in  that  part  of 
the  country. 

Mr.  Aiken:  In  many  portions  of  the  State,  around  the  Bay  of  San  Fran- 
cisco especially,  rooted  vines  are  not  used  very  much;  they-find  the  cutting 
in  the  fourth  year  will  overtake  and  surpass  the  rooted  vine.  In  the  dis- 
turbing of  the  rooted  vine  by  removal,  many  of  the  roots  are  destroyed  and 
the  equilibrium  between  the  roots  and  the  top  is  somewhat  affected  and  it 
does  not  start  so  readily  as  a  cutting,  which  in  the  second,  third,  and  fourth 
years  makes  a  very  pretty  growth. 

THE  late  MATTHEW  COOKE. 

On  motion,  the  committee  appointed  at  the  last  Convention  as  to  the 
matter  of  procuring  a  tomb  for  the  late  Matthew  Cooke,  is  granted  further 
time  in  which  to  make  a  report. 

COMMITTEE  ON  MEMORIAL  TO  CONGRESS. 

On  motion  of  Mr.  Buck,  it  is  ordered  that  a  committee  of  three  be  ap- 
pointed by  the  Chair,  to  draft  a  memorial  to  the  United  States  Congress 
m  reference  to  sendmg  an  expert  to  find  predaceous  insects.  The  Chair 
appointed  as  such  committee,  W.  H.  Aiken,  L.  W.  Buck,  and  R.  C.  Kells. 

RAILROAD  RATES. 

Mb.  Buck:  One  of  the  most  important  matters  that  the  fruit  industry  of 
this  State  should  impress  upjon,  not  only  the  Southern  Pacific  system,  but 
their  connecting  lines  East,  is  the  building  and  furnishing  of  fruit  cars. 
Any  person  who  has  had  experience  in  the  past  two  years,  knows  very 
well  that  there  have  been  times  when  it  was  an  impossibility  to  get  suitable 
cars  in  which  to  ship  fruit  East.  The  railroad  company  clainnthey  have 
so  many  fruit  cars  already,  but  they  do  not  add  that  they  ship  tea  and 
baggage  in  their  fruit  cars,  and  that  they  are  continually  in  use.  There 
are  a  great  many  fruit  cars  that  we  never  see  on  the  coast.  A  com- 
mittee should  be  selected  from  this  Convention,  who  will  not  be  on  like 
committees  of  other  organizations,  to  press  this  matter.  The  California 
Fruit  Union  has  always  done  all  it  could  to  secure  a  lower  rate  of  freight 
and  additional  fruit  service;  so  also  have  the  State  Board  of  Trade  and 
the  Chamber  of  Commerce  of  San  Francisco.    I  therefore  move  that  a  com- 


442  REPORT  OF  STATE  BOARD  OK  HORTICULTURE. 

mittee  of  three  be  appointed  by  the  Chair,  to  confer  with  like  committees 
of  other  bodies,  to  present  the  matter  of  building  and  furnishing  cars  to  at 
all  times  meet  the  requirements  of  fruit  and  other  shippers,  and  also  to 
demand  lower  rates. 

Adopted. 

Committee:  R.  C.  Kells,  Yuba  City;  H.  E.  Parker,  Penryn;  L.  M.  Holt, 
Riverside. 

NEXT  PLACE  OP  MEETING. 

The  following  communication  was  received  and  read: 

Loe  Ahoklbb,  Cal.,  November  2, 1889. 

Gentlemeh:  The  Citrus  Fair  for  the  Sixth  Concessional  District  is  to  be  held  in  this 
citv  from  the  tenth  to  the  fifteenth  of  March,  inclusive,  1890. 

By  direction  of  the  Board  of  Directors  of  this  Chamber,  at  a  meeting  held  this  da^,  the 
Secretary  was  instructed  to  extend  to  you  an  invitation  to  hold  your  spring  meetmg  in 
this  city  during  the  weelc  of  the  Citrus  Fair  in  March  next.  At  that  time  you  will  have 
assembled  here  the  entire  fruit-growing  population  of  Southern  California,  and  the  more 
prominent  fruit  growers  of  the  whole  State.  The  exhibit  will  be  of  such  a  character  as  to 
make  it  profitable  to  each  and  every  member  of  your  Convention  to  make  a  practical 
study  of  citrus  and  semi-tropic  fruits.  Our  Board  extend  to  you  the  free  use  ofour  hall 
for  your  meetings,  and  will  guarantee  that  all  courtesies  usually  extended  by  the  various 
places  to  induce  tne  holding  of  these  meetings  will  be  most  cordially  extended  by  our  citi- 
zens to  you  at  that  time,  and  your  visit  made  both  pleasant  and  profitable. 

Under  the  circumstances,  we  think  it  the  proper  time  and  place  for  your  spring  meet- 
ing. 

By  order  of  the  Board. 

M.  R.  HIGGINS, 
Secretary  Chamber  Commerce. 

Milton  Thomas,  of  Los  Angeles,  offered  the  following  resolution,  which 
was  seconded  by  Frank  A.  Kimball  and  Geo.  Rice.  Said  resolution  was 
adopted  by  an  enthusiastic  and  unanimous  vote: 

Whbbbas,  The  City  of  Los  Angeles,  through  its  Chamber  of  Commerce,  and  by  her  citi- 
zens in  attendance  at  this  Convention,  have  made  an  earnest  appeal,  requesting  that  the 
next  Convention  of  this  body  be  held  in  that  city;  that  the  time  of  holding  said  meeting; 
be  during  the  week  of  the  State  Citrus  Fair  in  that  city ;  therefore,  be  it 

Resolved^  That  the  State  Board  of  Horticulture  be  requested  to  accept  the  invitation,  time, 
and  place,  with  due  appreciation  of  the  courtesy. 


OLIVES  AND  CITRUS  FRUITS. 

DISCUSSION. 

Mr.  Cooper:  I  will  state,  for  the  benefit  of  all  parties  interested  in  olive 
growing,  that  the  subject  was  very  fuUv  discussed  at  Santa  Rosa,  Santa 
Barbara,  Chico,  and  National  City,  as  shown  in  the  printed  books  that  are 
here  before  you:  the  biennial  reports  of  1887  and  1888,  the  transactions 
of  the  Chico  Convention,  and  the  transactions  of  the  Convention  held  at 
National  City,  both  on  olive  culture  and  citrus  fruits.  There  has  been 
some  uneftsiness  as  to  the  planting  of  olives  in  Fresno  County.  An  olci 
neighbor  of  mine  in  Santa  Barbara,  who  is  living  some  twenty  miles  from 
here,  sent  in  some  branches  from  an  olive  tree  four  years  old,  with  the  first 
fruit,  and  from  the  appearance  and  growth  of  the  limbs,  the  size  and  per- 
fection of  the  fruit,  I  should  think  there  is  little  doubt  as  to  olive  growing 
in  Fresno  County.  I  also  visited  the  Fresno  Vineyard,  containing  quite  a 
number  of  olive  trees  four,  five,  or  six  years  old — the  only  Olive  trees  I 
have  seen  since  I  have  been  here — and  some  of  them  are  very  well  fruited 
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for  young  trees;  not  so  loaded  as  they  are  in  Southern  California,  biit  what 
I  would  call,  for  a  large  orchard  of  the  average  size  of  the  trees,  very  well 
fruited  with  very  fine  fruit,  entirely  free  from  insect  pests. 

Mr.  Lelong:  I  do  not  wish  to  take  up  the  time  of  this  Convention,  for  I 
had  much  rather  hear  some  one  else  talk  than  to  be  heard  myself,  but  a 
word  on  this  olive  question.  I  think  I  have  discovered  the  true  method  of 
curing  the  olive,  green.  I  do  not  think  there  is  any  one  in  this  State  that 
has  accomplished  it  before.  I  am  speaking  of  the  green  olive;  I  have  no 
reference  to  the  ripe.    What  I  mean  is  that  no  olives,  so  far  as  I  have  seen 

Fickled  green,  have  retained  their  color  without  injury;  most  of  the  olives 
have  seen  pickled  green,  in  time  turn  to  a  dull  yellow  color.  I  tried  a 
great  many  experiments  last  year,  accomplishing  a  little,  and  that  helped 
me  out  this  year.  I  have  tried  all  the  foreign  processes  I  read  about,  and 
I  find  they  are  all  misleading.  There  is  no  foreign  process  published,  that 
I  know  of,  that  can  be  used,  although  they  aid  us  in  experimenting.  The 
following  foreign  process  was  sent  to  me  by  one  of  our  European  Consuls: 
To  three  pounds  of  ashes  and  six  ounces  of  lime,  add  six  quarts  of  water; 
these  are  boiled  together  and  after  the  ashes  had  settled  the  lye  rose  to  the 
top;  this  lye  was  added  to  the  olives,  which  have  been  picked  with  a  great 
deal  of  care  to  prevent  bruises.  I  found  that  this  process,  while  it  did  cure 
the  olives,  retaining  the  color  without  injury,  was  one  that  no  one  could  use, 
because  after  boiling  the  mixture — ^you  must  boil  it  at  least  twenty  minutes — 
you  will  have  about  two  pints  of  lye,  the  balance  is  like  a  lot  of  mud  which 
you  have  to  throw  away,  making  it  troublesome  and  expensive.  I  experi- 
mented then  in  various  ways  to  obtain  the  same  ingredients  through  chemi- 
cals, and  after  experimenting  a  great  deal  I  found  that  by  taking  eight 
ounces  of  chemically  pure  potash — not  the  potash  that  you  use  on  your 
trees — ^it  must  be  chemically  pure  (sold  in  ten-pound  tins  fit  15  cents  a 
pound).  This  potash  is  dinerent  from  the  other;  it  is  less  corrosive.  It 
must  be  used  chemically  pure;  the  others  contain  ingredients  that  are 
detrimental  to  the  olive.  To  this  I  add  six  ounces  of  lime.  The  lime  is 
put  in  a  little  water  and  slacked;  after  it  is  entirely  dissolved  the  potash 
IS  added,  and  water  is  put  in  and  boiled.  It  is  then  put  in  a  barrel  and 
left  to  cool,  and  as  it  cools  the  lime  will  settle  to  the  bottom  and  the  liquid 
will  be  white.  It  is  then  put  on  to  the  olive,  and  the  olives  are  stirred  about 
every  three  or  four  hours;  they  are  left  in  this  solution  twenty-four  hours, 
when  the  liquid  is  turned  off,*  but  can  be  used  again  on  another  batch  of 
olives,  and  need  not  be  thrown  away.  The  oftener  you  draw  off  and  renew 
the  water  the  quicker  vou  cure  your  olives.  You  keep  drawing  it  off  from 
the  olives  and  adding  fresh  water  from  time  to  time  until  the  water  becomes 
clear.  When  the  water  becomes  clear,  which  will  take  about  four  to  six 
days,  is  the  right  time  to  put  in  the  brine.  I  had  a  great  deal  of  trouble 
as  to  the  required  strength  of  the  brine.  I  found  that  when  the  brine  is 
made  too  strong  it  causes  the  olives  to  shrivel,  and  hurts  them  to  such  an 
extent  that  they  cannot  be  marketed;  and  I  tried  it  by  taking  one  ounce, 
two  ounces,  and  so  on,  to  the  gallon  of  water,  and  I  find  that  fourteen 
ounces  to  the  gallon  of  water  will  keep  the  olive  better  than  anything 
else.  I  have  olives  from  last  year  that  I  have  kept  in  a  perfect  state,  and 
the  color  has  not  left  the  olive.  I  forgot  to  say  one  thing,  that  the  principal 
trouble  in  curing  olives  has  been  that  they  take  a  few  pounds  of  potash  or 
caustic  soda  and  simply  put  it  in  water.  Never  weigh  or  measure  the  ingre- 
dients. Now,  you  can  taTce  out  of  the  same  vat  or  barrel  or  can  of  potash 
one  pound  of  potash  or  of  caustic  soda,  and  put  it  in  the  vat.  The  next 
time  you  come  to  put  in  another  pound,  and  calculate  on  one  pound  to  the 
gallon,  and  so  on,  you  will  make  a  mistake,  because  the  potash  is  less  or 
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more  in  strength  according  to  the  time  it  has  been  exposed  to  the  air;  the 
second  time  that  joa  put  it  in  it  will  average  at  least  two  or  three  degrees 
less  in  strength.  A  hydrometer  should  be  used  always,  by  all  means,  and  if 
you  put  in  just  eight  ounces  of  chemically  pure  potash,  six  ounces  of  lime, 
and  six  quarts  of  water,  you  will  find  that  it  will  register  between  five  and 
five  and  a  quarter  degrees;  it  is  very  hard  to  make  it  register  by  weight  just 
so  much;  it  will  not  do  it  After  this  liquid  has  settled  you  can  draw  it 
off  from  the  top,  and  the  top  liquid  will  register  five  degrees;  yet  you  can 
stir  up  what  lies  on  the  bottom,  and  even  add  more  water,  and  it  will  regis- 
ter up  to  nine  degrees;  the  potash  settles  on  the  bottom.  There  should  be 
the  greatest  of  care  in  this.  There  are  other  methods.  This  one  was  tried 
on  the  Mission  olive.  You  can  take  the  same  ingredients,  the  same 
strength  of  lye,  and  apply  it  to  such  an  olive  as  the  Pendulina,  or  some  of 
the  new  varieties,  and  it  will  hurt  the  olive  to  such  an  extent  as  to  render 
it  worthless.  This  treatment  will  not  do  for  the  other  varieties.  The 
Mission  olive  is  the  toughest  olive  I  know  of.  I  have  some  of  the  finit 
now  that  I  have  been  treating  with  water  for  one  year,  and  they  are  still 
bitter.  I  have  not  put  anything  else  in — not  a  drop  of  salt — ^but  I  have 
simply  been  changing  the  water  all  this  time,  and  the  olives  are  as  perfect 
as  at  the  time  they  were  put  in.  I  have  a  couple  of  bottles  I  want  to 
pass  around.  The  nrst  is  the  Mission  olive,  grown  on  the  foothills,  which 
were  put  in  the  lye  in  October,  now  about  three  weeks.  These  others  are 
a  variety  called  rendoulier.  This  olive,  under  the  same  treatment  as  the 
other,  will  not  do.  You  can  take  and  keep  this  one  as  I  did  in  the  same 
strength  of  lye,  and  in  a  week  they  will  be  so  soft  you  will  have  to  throw 
them  away.  It  is  the  same  with  all  the  new  varieties.  You  have  to  adopt 
a  system  of  processes  with  each,  separate  from  the  other.  In  reference  to 
the  statement  that  the  olive  does  not  bear  in  Fresno:  I  was  over  to  Mr. 
Roeding's  place  some  time  ago,  and  those  [referring  to  a  branch  of  olives! 
are  some  off  his  trees,  and  I  have  seen  no  place  where  those  varieties  did 
as  well  as  they  do  on  his  place. 

Mr.  Sanders:  I  believe  I  have  the  only  olive  tree  in  Fresno  County 
which  has  been  bearing  nine  years.  It  is  a  biennial  bearer,  which  I  believe 
is  characteristic  with  the  Mission  olive,  making  wood  one  year  and  bearing 
a  crop  of  fruit  the  next  year. 

Mr.  Kimball:  There  is  nothing  that  is  more  palatable  than  olive  oil. 
I  do  not  mean  cotton-seed  oil,  or  peanut  oil,  or  a  mixture  of  the  two,  but  I 
mean  oil  such  as  President  Cooper  and  myself  make  and  sell.  I  can  say 
this:  that  a  man  almost  loses  his  desire  for  meat  of  any  kind  if  he  will 
use  with  baked  potatoes,  olive  oil,  with  a  little  salt.  I  prefer  it  to  the  best 
sirloin  steak  that  was  ever  cut;  it  is  not  one  fourth  of  the  time  that  I  touch 
the  steak.  And  I  stand  here  to  say  further  that  a  pound  of  olives  pickled 
when  ripe  will  stand  for  a  man  to  do  his  work  with  the  pick  and  shovel 
better  than  the  best  pound  of  meat  he  ever  ate.  There  is  no  reason  why  a 
man  should  not  eat  them,  except  that  people  don't  know  anything  about 
it;  they  do  not  know  any  more  about  olive  oil  thaa  the  people  of  Fresno  do 
about  this  Convention.  I  hope  to  live  to  see  the  day  when  olives  will  be 
as  common  on  our  tables  as  meat  or  vegetables,  and  I  believe  I  will.  I 
appeal  to  my  friend  here  who  has  been  to  those  countries  which  I  have  not^ 
to  say  if  there  are  the  same  number  of  people  on  the  face  of  the  earth  enjoy- 
ing a  greater  degree  of  health  than  those  of  Italy „where  it  is  the  exception 
rather  than  the  rule  for  a  workingman  to  eat  meat  more  than  twelve  times 
a  year.  They  are  far  healthier  than  we  are;  and  when  we  abandon  the 
use  of  so  much  fat  meat  and  substitute  in  its  place  olive  oil,  we  will  find  a 
healthier  generation  than  we  now  can. 
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Mr.  Mobhbr:  I  would  like  to  make  a  statement  in  regard  to  the  olive. 
Until  about  a  year  and  a  half  ago  I  was  very  much  troubled  with  dys- 
pepsia; in  fact,  I  had  to  live  on  the  most  careful  diet — ^it  was  misery,  you 
might  say.  I  commenced  to  eat  olives,  and  I  will  state  that  I  am  very 
much  improved  in  health.  I  think  my  dyspepsia  is  entirely  gone,  and  my 
appetite  is  good.  I  had  suflfered  a  great  deal  for  ^everal  years,  and  com- 
menced improving  right  away  after  using  the  olives.  In  regard  to  olive 
oil,  I  was  recommended  to  take  it,  and  I  went  to  one  of  the  first  stores  in 
San  Francisco  and  called  for  Mr.  Cooper's  olive  oil.  I  didn't  know  any- 
thing about  Mr.  Cooper,  and  they  showed  me  Mr.  Cooper's  oil  and  said  it 
was^l  75  a  bottle,  but  that  they  had  a  superior  oil  for  $1  a  bottle,  which, 
they  claimed,  was  imported.  They  recommended  it  highly,  and  advised 
me  to  take  that,  and  I  foolishly  took  the  dollar  bottle.  My  wife  took 
part  of  a  glassful,  as  it  was  recommended  for  her,  and  the  result  was  we 
had  to  call  in  a  physician.  He  said  he  was  just  in  time;  he  thought  her 
life  was  in  danger.  She  suflfered  greatly.  It  had  a  kind  of  poisonous 
eflTect,  although  since  then  she  has  taken  Cooper's  oil  and  it  had  no 
unpleasant  eflfect.  The  so  called  imported  oil  was  very  disagreeable  to 
the  taste — nothing  like  the  pure  oil. 

Mr.  Sanders:  I  wish  to  give  my  testimony  as  to  the  matter  of  eating 
olive  oil.  I  was  down  to  brother  Kimball's  a  few  years  ago  and  he  told 
me  that  story  about  eating  olive  oil,  and  I  got  some  of  Cooper's  oil  in  San 
Francisco.  It  was  kind  of  milk-like,  not  so  clear  as  the  other,  but  we  took 
it  home  and  put  it  on  baked  potatoes,  and,  with  salt,  it  was  finer,  I  must 
say,  than  any  good  fresh  butter  I  ever  tasted.  I  have  eaten  it  constantly 
since,  and  it  has  had  just  exactly  the  effect  that  brother  Kimball  said  it 
would  in  dispelling  every  symptom  of  dyspepsia.    We  eat  it  constantly. 

Mr.  Lelong:  There  has  not  been,  as  we  know,  any  imported  oil  so  far, 
brought  here  that  is  as  clean  as  ours.  We  have  no  diseases  of  the  olive  in 
California,  while  in  Italy  and  in  France  they  have  to  crush  their  olives 
because  they  are  full  of  worms,  vermin.  From  that  they  make  the  oil  that 
we  get  here,  and  that  is  the  reason  that  it  has  injurious  efiects  upon  our 
system.  In  cases  where  there  is  no  disease  the  olives  are  always  gathered 
up  green  for  pickling,  but  in  every  case  the  olives  are  crushed  for  oil  because 
they  are  diseased  and  cannot  be  used  for  pickling. 

Mr.  Kimball:  I  want  to  add  something.  My  Superintendent  is  an 
Italian  by  birth,  made  oil  in  Italy,  made  oil  on  the  Quito  farm,  in  Santa 
Clara  County,  and  he  says  there  is  not  one  fourth,  and,  perhaps;  in  many 
cases  not  one  fiifth,  of  the  olives  in  Italy  that  don't  have  a  worm  in  them 
from  a  quarter  to  three  quarters  of  an  inch  long. 

Mb.  Freeman:  Can  any  one  tell  whether  there  is  a  possibility  of  getting 
pure  olive  oil  in  the  market  in  this  country,  and  as  to  the  extent  that 
adulteration  has  been  carried  on  ? 

Mr.  Kimball:  I  will  answer  it  from  the  lips  of  Commissioner  Le  Due, 
Commissioner  of  Agriculture,  while  at  my  house  examining  my  oil  and 
olives,  having  previousl|r  been  to  President  Cooper's.  He  told  me  that,  out 
of  sixty-eight  or  sixty-nine  samples  of  oil  taken  from  as  many  diflferent  im- 
porters in  the  United  States,  all  represented  to  be  pure  olive  oil,  only  one 
sample  exceeded  74  per  cent  of  olive  oil,  and  that  sample  contained  about 
92  per  cent;  the  rest  were  from  74  per  cent  down  to  absolutely  not  a  trace 
of  olive  oil.  The  experiments  were  made  under  the  Analytical  Chemist  of 
the  United  States,  at  Washington,  and  he,  of  course,  knew  whereof  he 
spoke.     . 
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MEMORIAL  TO  CONGRESS. 

Mr.  W.  H.  Aiken,  for  the  committee  appointed,  presents  the  following 
memorial  to  Congress,  which  was  adopted: 

Mkmobial  of  the  Fruit  Gbowbbs*  Covybntion  of  Califobnia. 

To  the  honoi-able  the  Senate  and  the  House  of  Representatives  of  the  United  States  in  Congress 
assembled: 

Yoar  memorialists,  the  fmit  growers  of  the  State  of  California,  in  their  annual  Conven- 
tion assembled,  at  Fresno,  California,  this  eighth  day  of  November,  1889,  most  respectfully 
represent: 

That  the  climate  and  soil  of  this  State  are  adapted  to  the  growth  and  preparation  of 
fruits  of  Rood  (quality  and  in  quantities  sufficient,  eventually,  to  supply  the  demand  for 
such  products  in  the  United  States,  especially  prunes,  raisins,  figs,  olives,  and  olive  oiL 

The  success  of  this  enterprise  is  of  the  greatest  importance  to  the  State  and  nation. 

That  the  spread  of  scale  insects  from  foreign  countries  in  California  threatens  the  con- 
tinued successful  cultivation  of  fruit  trees  subject  to  their  ravages.  Parasites  have  been 
found  in  foreign  countries — especially  Australia— that  live  upon  and  destroy  the  scale. 

Your  nieniorialists,  therefore,  respectfully  and  earnestly  request  an  appropriation  that 
will  enable  the  Department  of  Agriculture  to  import  to  this  country  parasites  for  scale 
insects. 


PICKING,  PACKING,  STORING,  AND  MARKETING  OF  FRUITS. 

DISCUSSION. 

Mr.  Cooper:  This  is  one  of  the  most  important  matters  which  fruit 
growers  have  to  consider.  I  am  engaged  in  the  nut  business,  and  found 
last  year,  in  my  county,  a  difference  of  4}  cents  a  pound  in  the  sale  of  the 
English  walnut  of  the  same  variety  and  the  same  quality,  simply  for  the 
want  of  a  combined  effort  on  the  part  of  those  interested  as  to  the  proper 
mode  of  disposing  of  this  fruit.  It  was  not  the  fault  of  the  market,  it  was 
simply  the  want  of  a  proper  method  to  market,  and  the  disposition  on  the 
part  of  some  to  take  the  low  prices,  and  many  of  the  nuts  were  put  in 
competition  against  themselves.  I  would  like  to  hear  from  Mr.  Buck,  who 
is  manager  of  the  California  Fruit  Union  and  knows  more  about  this  sub- 
ject, probably,  than  any  other  man  in  the  State. 

Mr.  Buck:  As  Mr.  Coopjer  has  said,  I  perhaps  do  know  something  about 
marketing  the  fruit  we  raise  up  north.  I  have  had  but  little  experience 
in  the  marketing  of  nuts  or  other  products,  but  I  verily  believe  that  what 
is  true  of  one  is  true  of  all.  As  President  Cooper  has  well  said,  the  ruinous 
prices  that  are  often  received  are  the  result  of  one  man's  product  selling 
against  another's.  In  my  judgment,  the  way  to  realize  the  most  money 
from  the  product  of  a  locality,  is  for  that  section,  be  it  large  or  small,  to 
have  some  sort  of  organization.  It  facilitates  shipping,  it  enables  the  man 
who  has  but  little  to  put  that  little  with  the  product  of  the  man  that  has 
a  large  quantity,  and  get  the  benefit  of  carload  rates  of  freights.  Now, 
the  California  Fruit  Union  has  handled  a  large  amount  of  fruit  for  the 
last  four  years,  and  the  present  season  has  about  closed,  if  not  entirely, 
and  I  believe  that  this  season  has  been  one  of  the  most  prosperous  that  we 
have  had.  Four  years  ago  the  organization  was  in  its  infancy,  and  we  had 
nearly  every  shipper  and  buyer  in  the  State  to  compete  with  and  oppose. 
The  buyer,  as  a  rule,  did  not  want  the  growers  to  succeed ;  they  wanted 
them  to  be  placed  in  that  position  where  they  were  forced  to  take  the  price 
that  the  buyer  might  offer.  But  while  the  patrons  of  the  California  Fruit 
Union  that  continued  to  ship  throughout  the  year  made  but  little  money, 
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I  think  the  buyers  made  less.  And  the  result  was,  that  the  second  year, 
several  of  the  leading  buyers  in  the  State  were  willing  and  anxious  to,  and 
did  work  with  the  California  Fruit  Union,  and  have  done  so  ever  since. 
The  California  Fruit  Union  has  not  handled  all  of  the  product  of  deciduous 
fruits  of  this  State.  Had  they  or  any  other  organization  handled  all  the 
fruits  that  had  been  shipped  to  the  east  of  the  Missouri  River  this  year,  I 
believe  that  the  entire  net  proceeds  of  the  same  would  have  been  at  least 
25  per  cent  more  than  it  has  been;  because  in  that  case,  all  the  markets 
would  have  been  fairly  supplied;  and  one  market  would  not  have  been 
glutted  while  another  was  left  bare.  Of  course  there  are  large  markets  in 
the  East  where  fruit  always  brings  a  price  either  high  or  low,  with  any 
average  supplv,  but  that  is  not  true  in  many  smaller  places;  these  are 
easily  overstocked.  The  demand  for  California  fresh  fruits  in  the  East  has 
certainly  increased  very  largely;  the  amount  that  can  be  disposed  of  at  the 
present  time  is  very  largely  in  excess  of  what  could  have  been  disposed  of 
a  few  years  ago.  In  fact  it  has  become  almost  a  necessity;  and  the  prod- 
uct of  California  the  fruit  stands  are  obliged  to  buy,  whether  they  want  it 
or  not.  They  take  a  little  California  fruit  and  mix  with  baskets  of  domes- 
tic fruit,  and  put  on  top  to  sell  their  fruit.  I  do  not  mean  by  that  that 
the  shippers  do  that,  but  I  mean  that  the  fruit  stands  do  in  making  up  their 
baskets  for  retail.  This  year  the  grape  shipments  have  been  very  profit- 
able as  a  rule,  and  a  cause  of  it  has  been  that  the  product  of  California 
has  shipped  well  this  year;  has  had  good  keeping  qualities,  and  has  gone 
there  to  sell  against  a  very  light  and  a  very  poor  domestic  grape  crop, 
which  was  not  the  case  a  year  ago.  Then  the  California  grapes  as  a  rule 
carried  badly,  and  thev  went  against  a  fine  domestic  crop  in  the  East.  I 
do  not  wish  to  be  understood  as  saying  that  the  shipping  of  deciduous 
fruits  to  the  East  is  not  a  risky  business.  You  are  liable  to  meet  contin- 
gencies which  no  man  can  foresee,  circumstances  which  your  fruit  will  not 
stand  up  under,  such  as  hot  sultry  weather  after  striking  the  Missouri 
River,  and  from  there  to  the  point  of  marketing.  All  of  those  things  no 
man  can  foresee,  and  are  causes  oftentimes  of  serious  loss  to  a  shipper; 
but  as  an  oflfset  to  that,  there  are  certainly  many  times  in  which  the  ship- 
per receives  a  generous  price  for  his  fruit.  There  is  much  to  learn  about 
the  conditions  of  keeping  the  fruit.  One  of  the  chief  causes  of  serious  loss 
is  the  shipping  of  imperfect  fruit;  peaches  with  split  pits,  pears  or  other 
fruit  with  worms  in  them;  and  here  I  will  say  that  peaches  are  not  exempt 
from  worms  either.  There  were  a  great  many  worms  in  the  peaches  shipped 
this  last  season;  the  later  peaches  were  more  free  from  them.  This  section 
has  never  shipped  green  fruit  very  largely  to  the  East,  for  some  reason; 
either  that  there  is  not  the  fruit,  or  from  the  fact  that  some  shipments  that 
have  gone  from  here  have  not  been  very  profitable.  In  going  around 
through  the  section  here  I  see  that  you  have  a  large  number  of  pear  trees, 
and  I  do  not  know  why  your  pears  should  not  ship  well  from  here.  I  think 
they  have  not  been  shipped,  though,  to  any  extent. 

Mr.  Sanders:  Are  late  pears  profitably  shipped  East — Easter  Beurie  or 
Winter  Nelis? 

Mr.  Buck:  Yes,  sir;  they  are,  if  they  are  free  from  worms;  if  you  can 
ship  a  pear  that  will  be  a  winter  pear  when  it  gets  there,  it  is  certainly 
profitable,  and  it  will  bring  a  high  price.  One  trouble  with  pears  that  are 
shipped  from  here  for  winter  pears  is,  there  are  too  many  worms  shipped 
with  them,  and  they  have  got  to  be  repacked,  and  there  is  so  much  shrink- 
age that  it  is  sometimes  not  profitable;  by  worms  I  mean  the  codlin  moth. 
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SUN-DRYING  FRUITS. 
Essay  by  C.  G.  Calkuts,  Talare. 

The  following  plan  was  devised  wholly  by  me  nearly  two  years  since, 
but  so  far  as  I  am  informed  has  never  been  used  by  any  one  else. 

Although  patentable,  I  have  never  sought  or  intended  to  secure  patents, 
and  now  for  the  first  time  have  undertaken  to  bring  it  to  the  notice  of  intel- 
ligent fruit  growers: 

PLAN,  ETC. 

A  case  of  suitable  size,  say  eight  to  ten  feet  long,  six  feet  wide,  covered 
with  glass,  mounted  on  two  wheels,  or  by  some  pivotal  arrangement,  so  it 
can  be  turned  to  the  sun  at  all  times,  and  also  tilted  to  receive  the  sun's 
rays  at  the  proper  angle.  The  details  can  be  contrived  by  any  mechanic 
or  practical  fruit  drier. 

In  view  of  what  Ericsson,  Professor  Morse,  and  others  have  demonstrated, 
and  by  practical  tests  of  the  thermometer,  of  the  great  increase  of  heat 
gained  by  receiving  the  sun's  rays  in  inclosed  spaces,  through  glass,  can 
any  philosophic  and  practical  mind  doubt  for  a  moment  the  expediency 
and  economy  of  a  plan  essentially  such  as  this  ? 

All  the  reasons  tor  desiring  to  dry  fruits  in  brief  time,  in  less  space,  in 
a  cleanly  mode,  saving  them  from  contact  with  damp  and  chill,  thus  pre- 
venting discoloration  and  other  injury,  will  be  present  in  all  intelligent 
minds  turned  to  the  subject. 

Will  not  some  one  or  more,  by  experiment,  test  this  method  ? 

As  one  detail,  I  would  propose  that  trays  be  entered  at  the  floor  of  the 
case  from  each  side,  removable  at  will,  their  outer  ends  forming  a  complete 
closure  of  that  part  of  the  case.  A  funnel  for  ventilation  should  rise  from 
the  higher  end,  as  high  as  convenient. 


COOPERATION  OF  FRUIT  GROWERS. 

Essay  by  B  N.  Rowlkt.  San  Francisco. 

History  furnishes  us  with  abundant  proofs  that  all  great  results  have 
been  accomplished  through  organized  efforts  systematically  managed.  As 
individuals  we  can  accomplish  but  little,  comparatively  speaking,  but  as 
members  of  a  properly  organized  body  all  obstacles,  however  great,  may  be 
overcome  and  much  valuable  work  accomplished.  No  other  industry 
stands  so  much  in  need  of  organized  cooperation  as  fruit  growing,  par- 
ticularly in  California.  We  need  more  local  horticultural  societies;  each 
and  every  fruit  district  should  have  and  maintain  one.  We  have  at  pres- 
ent quite  a  number  of  well  regulated  societies  from  which  a  vast  amount  of 
good  has  resulted,  but  we  need  more,  and  they  should  be  better  attended 
and  more  liberally  supported. 

We  should  go  still  further,  and  perfect  local  district  associations  in  each 
fruit  section  or  district  for  the  purpose  of  devising  ways  and  means  for  the 
more  successful  handling  and  marketing  of  the  district  fruit  crop.  To  be 
sure,  we  have  several  local  shipping  associations  of  considerable  promi- 
nence, and  two  combinations  or  organizations  engaged  in  shipping  fresh 
fruits  to  the  East.  All  of  these  are  doing  splendid  work  in  their  way,  but 
individually  and  collectively  they  fail  in  the  most  important  part,  that  of 
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net  profits  to  growers.  This  failare  is  not  so  much  the  result  of  the  meth- 
ods employed  as  it  is  a  lack  of  proper  organization.  Each  association  or 
organization  at  present  is  working  on  an  independent  basis,  and  petty 
Jealousies  and  grievances  are  allowed  to  influence  their  actions  and  inter- 
fere with  their  workings,  to  the  detriment  of  all  parties  concerned. 

Is  it  not  possible  to  organize  one  grand  association  of  California  fruit 
growers,  to  be  composed  of  district  associations  ?  Let  us  give  this  matter 
a  little  further  thought.  First,  let  the  State  Board  of  Horticulture,  or,  if 
you  please,  this  Convention,  appoint  a  Committee  on  Organization.  This 
committee  will  district  the  State,  and  designate  by  name  or  number  each 
-district,  and  appoint  a  district  deputy  organizer  for  each  district,  whose 
duty  it  will  be  to  take  up  the  work  of  organization,  make  a  personal  can- 
vass, and  call  a  public  meeting  of  the  growers  in  his  district  for  the  purpose 
of  further  perfecting  the  district  association.  Rules  and  by-laws  to  govern 
the  same  should  be  uniform  throughout  the  State,  and  furnished  by  the 
Committee  on  Organization,  subject  to  the  necessary  alterations  and  changes 
in  general  convention  later  on.  As  soon  as  the  district  deputies  report  the 
formation  of  district  associations,  and  the  State  has  been  thoroughly  organ- 
ized, the  committee  will  call  a  State  Convention,  to  be  composed  of  dele- 
agates  from  all  district  associations,  selected  by  the  members  at  a  regulajr 
meeting  and  instructed  as  to  the  wishes  and  requirements  of  their  district. 
The  delegates  thus  selected  will  assemble  in  convention  and  formulate 
plans  to  govern  the  district  associations,  and  for  the  proper,  successful  con- 
"duct  of  the  fruit  business  of  the  State  for  the  coming  year.  Each  district 
association  should  be  required  to  keep  one  or  more  competent  men  in  the 
field  from  the  commencement  of  each  fruit  season  for  the  purpose  of  gath- 
ering information  and  statistics  regarding  the  coming  crop.  This  informa- 
tion, as  collected,  should  be  forwarded  to  his  association,  the  manager  to 
forward  the  same  to  the  oflice  of  the  State  association,  there  to  be  compiled 
and  furnished  collectively  to  each  district  association  for  the  use  and  benefit 
•of  its  members. 

Fruit  growing  for  profit  in  California  is  a  business,  and  those  engaged 
in  it  should  be  business  men.  As  such,  being  producers  and  manufactur- 
-ers,  they  should  seek  to  keep  themselves  well  informed  as  to  the  quantitv 
and  condition  of  crops,  market  prices,  transactions,  freight  rates,  and  all 
matters  pertaining  to  or  connected  with  the  business  of  fruit  growing. 
'The  importance  of  the  information  that  could  thus  be  gathered  and  dis- 
tributed cannot  well  be  overestimated.  By  the  aid  of  such  an  organiza- 
tion, the  question  of  marketing  either  fresh  or  dried  fruits  would,  we  think, 
become  comparatively  easy  and  profitable.  The  question  of  overstocking 
any  particular  market  at  any  particular  time  could  be  successfully  guarded 
.against.  The  quantity  of  dried  fruit  that  could  be  profitably  marketed  in 
any  one  year  could,  without  great  diflBcultjr,  be  arrived  at. 

The  matter  of  reliable  statistics  regarding  the  fruit  business  is  of  vital 
importance  to  all  fruit  growers.  With  an  organization  known  as  the 
"*' Fruit  Growers'  Association  of  California,"  properly  organized  and  in 
working  order,  a  wonderful  reform  could  be  wrought  from  the  present 
crude  methods  of  marketing  both  our  green  and  dried  fruits.  At  present 
our  fruits  are  competing  against  themselves  in  nearly  every  market  in  the 
land.  Without  proper  organization  and  cooperation  on  the  part  of  Cali- 
fornia growers,  it  will  be  next  to  impossible  to  bring  about  a  desirable 
state  of  affairs  among  fruit  growers.  Our  system  of  distribution  is  faulty, 
charges  in  many  transactions  are  excessive,  and  consumers  are  called 
upon  to  pay  fancy  and  even  extravagant  prices  in  order  to  make  the  busi- 
fUess  profitable  as  conducted  at  present. 
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Cooperative  dr3ring  could  be  successfully  conducted  through  the  district 
association  under  the  organization  above  outlined.  This  system  of  pro- 
ducing dried  fruits  would  have  the  effect  of  making  uniform  grades  and 
concentrating  supJplies,  and  what  is  most  important  of  all,  the  conducting  of 
the  business  of  fruit  drying  at  a  much  less  cost  than  it  is  done  at  present. 
Sales  of  round  lots  of  dried  fruit  of  uniform  grades  at  a  given  point  under 
one  management  would  certainly  prove  much  more  profitable  to  the  pro- 
ducer and  buyer  than  under  the  present  methods  of  traveling  the  length 
and  breadth  of  the  State,  picking  up  small,  odd  lots  here  and  there,  and 
concentrating  them  at  some  given  point  for  the  purpose  of  making  a  mer- 
chantable grade.  Buyers  pay  but  little  attention  to  small  lots  of  ungraded 
fruit,  but  seek  to  save  time  and  money  in  purchasing  straight  carload  lots 
at  shipping  points.  An  eastern  house,  sending  a  buyer  to  California,  must 
necessarily  add  the  expense  of  that  buyer  to  the  purchase  price  of  the  fruit, 
which,  coupled  with  the  high  freight  rates,  necessarily  makes  the  laid-down 
cost  in  the  eastern  market  excessive,  and  the  consumer  is  compelled  to 
pay  almost  prohibitory  prices  in  order  to  indulge  in  the  luxury  of  eating 
California  dried  fruit.  All  this  should  be  changed.  If  the  entire  product 
of  a  district  could  be  handled  under  one  management,  the  matter  of  quan- 
tity and  quality  and  the  expense  of  ascertaining  such  facts  on  the  part 
of  buyers  would  certainly  be  placed  at  the  minimum.  Time  and  money 
would  be  saved  and  general  satisfaction  given,  which  is  not  the  case  with 
the  present  methods  of  handling  our  dried  fruit  products. 

Our  present  methods  are  certainly  a  great  improvement  over  the  old 
cumbersome  style  of  doing  business,  out  there  still  remains  a  vast  field  for 
improvement.  A  State  fruit  growers  association,  properly  organized  and 
put  in  operation,  would  certainly  bring  about  a  new  order  of  things  in  Cali- 
fornia. All  the  difiiculties  which  now  present  themselves  can  be  overcome, 
and  then,  like  all  other  well  regulated  branches  of  trade,  fruit  growing  and 
drying  in  California  would  become  one  grand  success.  With  the  proper 
system  and  methods  of  distribution  and  reasonable  freight  charges  for 
reaching  the  various  markets  of  the  country,  the  question  of  over-produc- 
tion will  become  a  thing  of  the  past.  The  matter  of  a  State  fruit  growers' 
association  in  California  is  one,  we  think,  that  ought  to  be  considered  by 
this  Convention  at  this  time,  and  we  respectfully  submit  the  matter  for 
your  kind  consideration. 

DISCUSSION. 

Mr.  Buck:  Mr.  Rowley  is  a  gentleman  I  know  very  well,  but  I  don't 
think  he  ever  raised  much  fruit,  or  shipped  much  fruit;  and  I  don't  think 
he  ever  went  into  the  country  and  attempted  to  organize  the  fruit  growers 
of  the  locality  and  get  them  all  together.  I  think  it  would  bother  him  to 
go  to  the  people  who  get  their  mail  at  any  one  Post  Office  in  the  State  of 
California,  to  control  the  fruit  of  that  one  locality,  to  say  nothing  about 
the  State.  Now,  the  organizations  that  are  in  the  field  at  the  present  time, 
are  the  California  Fruit  Union,  which  has  been  in  existence  and  operation 
for  four  years,  and  the  Earl  Fruit  Company,  which  has  been  nearly  as  long, 
and  beyond  that  quite  a  number  of  individual  shippers.  The  average  fruit 
grower,  whether  he  ships  his  fruit  green  or  dried,  will,  as  a  rule,  sell  at  any 
reasonable  price  that  he  can  get,  and  to  any  man  who  will  buy  at  that 
price.  There  are  a  few  in  the  State  whose  products  are  large,  and  who 
have  shipped  every  year,  and  will  ship  regularly  a  portion  of  their  crop; 
but  there  are  only  a  few  in  the  State  of  the  very  large  growers  that  are 
willing  to  hazard  their  entire  crop  by  shipping  it  East.  Now,  if  what  Mr. 
Rowley  suggests  should  be  accomplished,  it  would  be  a  great,  grand  thing; 
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and  the  man  who  could  do  it  would  be  worthy  a  great  deal  of  credit;  and 
the  proceeds  that  would  emanate  from  such  an  organization  would  be 
grand.  But  I  believe  that  I  have  had  about  as  much  experience  as  any- 
body in  trying  to  get  fruit  growers  to  organize  and  stay  together,  and  I  tell 
you  that  it  cannot  be  done.  And  I  don't  believe  that  there  is  any  organi- 
zation that  can  spring  out  of  the  ruins  of  those  that  we  have  now  that  will 
be  any  stronger,  or  as  strong.  If  the  fruit  growers  would  join  one  or  the 
other  of  the  organizations  that  we  have  now,  we  could  get  better  results 
than  attempting  to  organize  a  new  one.  The  organization  of  anything  of 
that  kind  costs  considerable  money  to  start  with,  and  it  meets  a  good  deal 
of  opposition  to  start  with — ^much  more  than  would  come  from  the  growers 
as  against  the  organizations  already  in  the  field.  If  the  unions  that  are 
in  the  field  could,  as  I  said  before,  concentrate,  it  would  result  in  a  great 
deal  of  good,  both  in  effect  and  in  the  influence  they  would  have  upon  the 
railroad  companies  for  reduced  rates,  and  for  concentration  of  products, 
and  in  the  distribution  of  the  products  in  the  East.  I  would  not  envy  Mr. 
Rowley  the  work  of  organizing  the  fruit  growers  of  this  State  into  one 
grand  body  for  the  pooling  of  their  whole  crop,  and  I  do  not  believe  that 
they  will  ever  succeed  in  it. 

Mr.  Rice:  I  believe  that  to  the  State  Board  of  Horticulture  is  due  the 
organization  of  your  fruit  union  four  years  ago  at  Los  Angeles.  The  pro- 
moters of  the  scheme  tried  to  take  in  the  rest  of  the  State,  and  I  remember 
very  well  what  a  wonderful  hot  time  the  people  from  the  north  had  down 
there  in  trying  to  persuade  the  southern  part  of  the  State  to  join  this  union. 
They  organized  a  union  of  their  own  •at  Los  Angeles  that  lived  just  one 
year.  I  was  Secretary  of  it,  and  I  wish  to  give  a  few  figures  as  well  as 
I  can  remember  them,  of  the  effect  of  the  cooperation  of  that  one  year. 
The  freight  on  oranges  per  carload,  I  think,  allowed  us  to  ship  three 
hundred  boxes  to  Missouri  River  points  for  $300.  After  the  people  of  this 
union  that  were  down  there  had  stirred  the  people  up  in  Southern  Califor- 
nia, the  very  best  and  most  influential  men,  those  who  had  the  largest 
orchards,  agreed  to  form  a  union  of  orange  growers  and  ship  their  oranges 
as  one  association.  They  secured  pledges  of  orange  crops  that  aggregated 
twelve  hundred  carloads  to  go  through  the  union,  out  of  about  two  thou- 
sand two  hundred  carloads  that  were  grown  in  Southern  California — a  little 
over  half  of  the  orange  crop.  They  sent  their  President  with  a  resolution 
to  see  a  railroad  company,  we  have  two — the  Southern  Pacific  and  the 
Santa  Pe,  which  had  then  just  got  ready  for  business.  We  wanted  a  lower 
rate  of  freight  to  start  with;  this  was  demanded  from  both  companies,  and 
both  companies  immediately  came  down  $50,  $250  a  carload.  Mr.  Rose, 
who  was  the  President,  was  authorized  to  make  any  other  deal  that  he  could 
privately,  with  either  road.  He  said  to  the  Santa  Fe  Railroad  and  the 
Southern  Pacific:  *'We  will  ship  our  twelve  hundred  carloads  over  one 
route;  what  will  you  do  for  us?"  The  Santa  Fe  road  said:  "We  will  do 
what  anybody  else  is  doing."  The  Southern  Pacific  said:  "If  that  is  the 
system  of  business,  we  will  give  your  combination  $25  for  every  car  you  ship 
over  the  road."  That  was  a  reduction  of  $75  a  carload  for  oranges  to  start 
with,  which  left  a  handsome  profit  for  Southern  California  orange  growers;  if 
they  only  got  the  bare  actual  cost  for  their  oranges,  that  alone  would  have 
paid  them.  So  much  for  cooperation.  The  union  had  a  system,  I  pre- 
sume, something  similar  to  the  one  that  Mr.  Buck  presides  over,  in  having 
telegraphed  from  the  different  markets  of  the  East  the  condition  of  the 
market  and  the  supply.  At  Kansas  City,  to  illustrate,  we  did  not  consign 
a  single  carload  during  the  season,  for  the  reason  that  when  a  trainload  of 
our  oranges  would  reach  that  point,  our  agent  was  there  and  said  that  Kan- 
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sas  City  was  already  overstocked,  and  every  man  that  shipped  to  that  one 
market,  and  several  others,  lost  money.  One  fruit  grower  withdrew  from 
the  union  and  shipped  through  a  large  house  that  was  in  existence  in  San 
Francisco  at  that  time,  and  absolutely  came  out  in  debt  at  the  end  of  the 
year,  with  a  very  large  stock  of  oranges.  But  the  final  result  of  the  com- 
bination was,  that  before  the  season  was  over  there  was  so  much  jealousy 
between  the  different  shippers  and  growers,  because  one  man  would  occa- 
sionally get  a  little  larger  price  than  another,  that  the  whole  thing  went  to 
pieces.  The  trouble  is,  the  farmers  and  fruit  growers  are  not  ready  to  or- 
ganize under  Mr.  Rowley's  or  anybody  else's  plan,  and  I  think  that  if  this 
fruit  union  that  is  in  existence  now  can  keep  its  head  above  the  water  a  few 
years  longer,  it  may  rally  around  it  a  very  large  support  It  is  true  that 
almost  every  class  of  people  on  the  face  of  the  earth  can  unite  in  some 
cooperative  scheme  except  farmers.  Even  the  school  children  of  Portland, 
I  believe  it  was,  a  few  days  ago  went  on  a  strike,  and  brought  the  teachers 
and  the  Board  of  Education  to  terms,  and  thev  don't  switch  in  that  school 
any  longer.  The  bootblacks,  even,  have  formed  an  organization.  The  news- 
boys in  St.  Louis  a  few  years  ago  made  a  strike  on  the  ^"  Evening  Post,"  and 
would  have  compelled  that  establishment  to  close  up  its  doors  if  it  had  not 
conceded  to  their  demands.  If  the  people  of  Fresno  don't  organize  a  raisin 
growers'  exchange,  and  handle  their  own  raisins,  and  I  am  not  sure  but 
pack  them,  too,  it  will  not  be  very  long  until  middlemen,  or  a  combination 
of  them  will  have  you  under  their  heels.  They  will  count  up  the  exact 
price  for  which  it  is  possible  for  ^ou  to  sell,  the  same  as  some  railroads  have 
been  accused  of  doing  in  exacting  Alights. 

Mr.  Hickmot:  I  agree  with  Mr.  Buck  in  one  thing,  that  is,  if  we  have 
different  associations,  that  we  can  get  more  knowledge  and  a  better  chance 
of  finding  out  what  the  markets  are  than  we  can  as  individuals,  and  if  we 
have  an  association  we  can  get  the  advantage  of  carload  rates,  if  we  choose 
to  ship  through  them  according  to  the  judgment  of  the  Board  of  Directors. 
If  each  district  in  this  State  would  form  a  district  association,  and  then 
work  through  some  central  head  to  market  the  product  of  their  sections, 
they  will  do  it  much  more  intelligently  than  they  can  as  individuals. 
They  will  get  the  knowledge;  they  will  get  experienced  packers  to  handle 
the  fruit,  and  that  is  one  of  the  chief  things  we  want.  A  great  many  of  the 
fruit  growers  of  this  State  have  lost  money  shipping  East,  from  the  fact  that 
the  fruit  was  not  packed  properly;  and,  also,  from  being  ignorant  as  to  the 
proper  point  to  send  fruit  that  %8  packed  properly.  If  we  could  form  an 
association  where  the  fruit  growers  of  a  district  could  meet  together  and 
discuss  the  matter  they  would  know  how  strong  they  are,  and  they  would 
find  out  about  their  neighbors'  crops  and  how  much  had  been  offered;  they 
could  be  in  communication  with  the  Secretary  or  Treasurer  of  some  other 
district  association,  and  thus  every  fruit  grower  of  the  State  would  know 
about  how  much  the  crop  of  the  State  would  be.  Then,  if  he  has  any 
knowledge  of  what  the  markets  demand,  he  would  know  about  how  much 
he  ought  to  get  for  his  fruit.  I  have  been  a  fruit  buyer  in  this  State  for  ten 
years  and  have  purchased  from  one  to  two  thousand  tons  a  year,  and  I 
know  that  it  is  owing  to  the  ignorance  of  the  grower  himself  that  the  buyer 
has  got  in  and  made  his  money.  If  you  go  into  a  district  where  they  are 
organized  you  have  got  to  pay  the  market  price  for  that  fruit;  if  you  do  not, 
you  pjit  one  grower  against  the  other,  and  play  upon  his  feelings  until  you 
get  him  where  you  want  him;  that  is  the  way  it  is  done  as  a  matter  of 
business,  but  if  you  could  form  district  associations  that  would  be  avoided. 
And  as  to  drying  of  fruit.  We  have  formed  an  association  at  Hay  wards; 
we  cannot  say  that  we  have  met  with  great  success  so  far;  we  were  ignor- 
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ant  of  how  to  do  this  thing,  but  it  is  only  through  practical  experience  that 
we  learn  to  do  anything.  We  could  not  get  anything  for  our  cherries  down 
here  this  year.  I  bought  cherries  for  a  cent  and  a  quarter  a  pound.  This 
was  for  want  of  organization.  We  did  ship  some  cherries  East,  and  we  did 
very  well.  We  lost  some,  but  it  was  owing  to  the  weather  and  inexperience 
as  to  the  proper  way  of  packing.  Then  I  called  a  meeting  of  the  growers. 
Some  of  us  had  apricots  that  were  not  fit  for  market,  and  we  wanted  to  dry 
them.  I  have  no  facilities  for  drying  my  apricots.  We  formed  an  associ- 
ation and  we  dried  them.  I  had  the  pleasure  of  entertaining  a  very  large 
buyer  of  California  fruit  from  Philadelphia,  and  I  called  his  attention  to 
the  fact  that  we  were  going  to  unite  and  dry  our  product  as  a  whole.  He 
said, "  Mr.  Hickmot,  that  is  just  the  thing  you  ought  to  do;  the  great  fault 
with  your  dried  product  here  is  that  we  cannot  send  a  man  on  the  road 
without  half  a  ton  of  samples;  but  if  you  could  get  a  regular  product,  a 
carload  all  alike,  I  would  like  very  much  to  buy  it."  When  the  time  came 
I  was  informed  by  a  letter  that  a  gentleman  from  Philadelphia  desired  to 
see  me.  I  went  over,  and  said  he,  "You  have  got  some  dried  fruit"  I 
said,  "Yes,  there  is  some  over  there  on  the  ground,"  and  he  went  over  there 
and  saw  it.  We  did  not  have  to  hunt  a  market  for  ourselves;  we  brought 
them  to  us,  and,  therefore,  we  had  the  advantage.  He  asked  the  price  of 
the  product;  we  put  a  price  on  it  and  he  took  it,  and  we  are  well  satisfied 
with  that  return.  We  did  not  have  to  go  all  over  San  Francisco  hunting  a 
buyer.  It  was  the  same  with  our  prunes.  I  marketed  the  last  lot  of 
prunes  the  other  day  at  very  good  prices,  which  the  individual  grower 
could  not  get  in  San  Francisco.  I  sold  at  better  prices  than  I  could-  get 
individually.  This  will  show  the  necessity  or  the  advantage  of  cooperation 
in  each  district.  As  Mr.  Buck  says,  the  organization  as  outlined  by  Mr. 
Rowley  is  very  large,  but  I  frankly  believe  that  the  day  will  come  when 
we  will  see  the  necessity  of  doing  it.  The  growers  of  California  are  ship- 
ping fruit  into  the  San  Francisco  market.  I  know  of  an  instance  where  a 
grower  received  a  letter  from  Sacramento  saying  that  the  market  for  peaches 
in  Sacramento  was  5  cents  better  than  in  San  Francisco.  He  sent  a  lot  to 
Sacramento  and  got  10  cents  less  than  he  would  have  got  in  San  Fran- 
cisco; so  with  all  our  markets;  if  we  had  an  organization  we  could  dis- 
'  tribute  our  products  to  a  much  better  advantage  than  we  are  doing  now. 
Mr.  Buck:  A  few  more  words  in  reference  to  organization.  The  thing 
of  all  others  that  would  result  with  the  most  advantage  is  local  organiza- 
tion, which  should  connect  itself  with  some  general  organization,  or  work 
as  a  local  organization  independently,  still  to  their  advantage.  Now,  the 
section  of  the  State  that  has  probably  made  the  most  money  out  of  eastern 
shipping  is  around  Vacaville,  and  it  is  better  organized  than  any  other  one 
in  the  State.  There  are  several  other  places  that  are  fairly  well  organized, 
and  they  have  done  well;  for  instance.  Florin,  Sacramento  County.  Their 
shipments  are  almost  exclusively  grapes.  Heretofore  they  have  sold — one 
man  a  little  and  another  man  a  little,  and  the  result  was  that  the  grower 
had  but  little  margin.  This  year  they  have  loaded  and  shipped  about  forty 
carloads  through  the  union,  and  they  have  got  good  prices.  Of  course,  I 
don^t  think  that  this  is  all  the  result  of  their  shipping  through  the  union; 
this  was  a  decided  advantage.  Now,  as  Mr.  Hickmot  has  well  said,  the 
proper  direction  to  start,  and  the  lyoper  place  for  this  organization,  is  not 
at  the  head  first,  but  with  primary  organization  in  the  neighborhood  in 
which  fruit  is  raised,  whether  it  is  two  men  or  twenty  men.  It  is  a  very 
easy  matter  for  a  few  men  to  load  a  car,  but  it  is  not  a  very  easy  matter 
for  one  man,  unless  he  has  a  very  large  crop,  to  load  a  car  in  a  day. 
30« 
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Mr.  Hickmot:  I  have  a  ranch  in  Sacramento  County,  as  well  as  one  in 
Alameda,  and  a  year  ago  I  could  not  give  my  grapes  away.  The  Florin 
district  I  am  well  acquainted  with.  I  have  been  dealing  with  the  growers 
there  for  a  good  many  years.  A  year  ago  I  could  not  give  my  grapes  away 
in  Sacramento  County.  We  sold  them  to  the  winery  at  $7  a  ton.  This 
year  we  were  paid  $35  a  ton  right  at  the  vineyard  for  our  grapes,  and  no 
questions  asked  at  all,  and  the  baskets  and  boxes  furnished  there — simply 
from  the  organization  at  Florin.  The  growers  tell  me  themselves  that  they 
have  sold  their  grapes  to  the  organization  this  year  as  high  as  $130  per  ton 
net  to  them — am  1  right  or  wrong? 

Mr.  Buck:  There  have  been  individual  cars  even  higher  than  that,  and 
I  think  that  the  net  of  the  forty  cars  of  that  neighborhood  that  were  shipped 
from  Florin  to  the  Fruit  Growers'  Association  would  be  somewhere  from 
$75  to  $100  a  ton,  and  that  included  two  or  three  cars  that  were  delayed 
by  the  burning  of  the  snowsheds  up  in  the  mountains  three  or  four  days. 
They  were  three  or  four  days  overtime,  so  that  they  arrived  in  a  bad  con- 
dition, and  didn't  sell  well.  There  is  another  thing  that  might  be  said, 
and  I  am  very  glad  Mr.  Hickmot  is  here,  because  he  can  substantiate 
what  I  may  say:  The  buyers  for  the  canneries  of  the  State  of  California 
are  generally  pretty  smart  men,  and  they  take  in  the  situation  before  they 
talk  to  you,  and  make  you  a  price;  and  in  very  many  cases  the  first  sales 
are  not  very  high  ones,  and  I  oelieve  that  the  organization  that  has  been 
working  at  Vacaville  and  Winters  has  done  more  to  hold  the  prices  of 
apricots  than  any  one  thing  in  the  State  of  California.  I  would  like  to 
ask. Mr.  Hickmot  if  he  does  not  agree  with  that  statement? 

Mr.  Hickmot:  Yes,  that  is  a  fact;  a  fruit  buyer  don't  go  to  Vacaville 
very  much,  if  he  can  get  what  he  wants  away  from  there.  They  are  all 
posted,  and  know  what  to  ask. 

Mr.  Buck:  When  he  does  get  there,  he  has  to  pay  a  drying  price,  if  he 
don't  in  other  localities. 


PRUNING. 

DISCUSSION. 

Mr.  McLaughun:  In  our  county  (Fresno)  most  everybody  has  an  idea 
about  vine  pruning.  We  find  that  all  climates  and  all  soils  do  not  require 
the  same  kind  of  pruning.  I  will  state  the  mode  of  pruning  we  follow  in 
our  climate,  from  an  experience  of  seven  years.  First,  we  shovel  out 
around  the  vine  pretty  well  down,  clean  out  all  the  rubbish,  get  below  the 
suckers  that  have  been  allowed  to  grow.  We  trim  them  off  very  snug, 
close  in  as  we  possibly  can  without  breaking  the  bark,  and  then  we  select 
the  healthiest  spurs,  those  that  will  divide,  to  balance  the  stump,  and 
especially  those  on  top  that  will  protect  the  stump  from  the  sun.  We  gov- 
ern ourselves  altogether  by  the  size  of  the  stump  of  the  vine;  in  many 
cases  with  vines  that  are  planted  at  the  same  time,  one  limb  has  a  much 
thicker  growth  than  another,  without  any  apparent  cause;  we  know  the 
small  one  will  not  require  the  number  of  spurs  that  a  large  one  does.  In 
a  vineyard  of  six  years  of  age,  on  a  good  healthy  vine  we  leave  from  eight  to 
ten  spurs,  each  containing  two  eyes,  usually  cutting  about  one  inch  out- 
side of  the  outer  eye  that  we  leave.  A  square  cut  is  the  best.  We  cut  the 
others  as  close  to  the  head  as  we  possibly  can,  knock  off  the  rough  bark, 
and  pass  on.  Under  that  kind  of  pruning  we  have  obtained  the  best 
results.    As  I  said  before,  we  do  not  want  to  overgrow  small  vines  with 
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rubbish;  it  is  not  rubbish  we  are  after,  we  are  after  grapes;  and  by  being 
careful,  we  usually  attain  the  best  results  from  that  kind  of  pruning.  I 
am  speaking  now  of  the  majority  of  the  pruning  in  the  Washington  Colony. 
In  some  instances,  I  have  known  men  to  leave  six  or  eight  spurs,  with  four 
or  five  eyes  on  each  spur.  That  kind  of  pruning  is  very  fast  going  out  of 
practice;  in  fact,  it  raises  a  vine  so  high  from  the  ground  that  the  wood  of 
the  vine,  when  it  is  grown,  breaks  down  and  leaves  the  head  shooting  up 
through  the  brush;  the  sun  has  full  power  upon  it,  and  before  the  grapes 
are  ripe  they  are  sun-burned.  Therefore,  with  the  Muscat  grape,  keep  the 
heads  well  down,  and  prune  short.  We  have  had  better  success  with  that 
pruning  than  any  other  we  have  practiced  in  our  neighborhood,  where  we 
are  largely  engaged  in  grape  culture. 

Mr.  Sanders:  I  saw  some  very  excellent  pruning  being  done  on  my  way 
here  this  morning;  I  came  up  twenty-five  miles  right  through  the  fruit 
regions,  and  that  pruning  was  being  done  by  a  band  of  sheep.  I  believe 
that  whatever  treatment  you  bestow  upon  your  vines  there  is  nothing  that 
will  take  the  place  of  putting  in  a  band  of  sheep  and  cleaning  everything 
out  in  the  fall.  In  Spain  the  vineyardists  say,  "Where  the  sheep's  foot 
touches  it  turns  the  earth  to  gold."  I  believe  we  will  in  time  learn  that 
same  lesson  here,  that  we  have  to  have  some  means,  and  the  sheep  afford 
the  best  means,  of  cleaning  out  everjrthing  on  the  foliage,  of  treading  down 
and  paving  and  packing  the  surface,  and  so  preparing  it  for  the  perfect 
healthy  growth  of  the  vine,  and  the  more  perfect  imprisoning  of  insect 
pests.  I  don't  do  much  pruning  about  my  place;  you  can  tell  that  by  the 
size  of  the  fruit.  I  have  not  touched  the  pruning  knife  to  some  of  my  trees 
for  five  years.  I  am  in  the  business  of  raising  fruit,  and  if  I  prune  too 
closely  the  trees  oversap,  as  my  good,  old  English  father  used  to  express  it; 
that  is,  there  is  an  excess  of  sap,  and  they  will  drop  their  fruit.  They 
will  make  a  great  growth  of  wood  and  foliage  that  we  wish  to  avoid,  and 
on  the  rich  land  where  I  live  we  produce  thousands  of  tons  of  weeds  per 
acre,  speaking  after  the  manner  of  men,  the  more  including  the  less.  You 
must  not  overprune  your  fruit.  The  prune  trees  that  I  went  to  gather 
some  prunes  off  this  morning,  the  trees  that  bore  the  ripe  prunes  have  not 
had  a  knife  touched  to  them  for  lo!  these  many  years,  I  cannot  tell  how 
many,  and  they  are  full  of  prunes  to  the  present  time;  some  of  the  prunes 
are  here  in  the  back  end  of  the  room. 

Mr.  Johnson:  I  want  to  say  to  this  Convention  that  I  have  tried  the 
sheep,  and  as  long  as  I  am  in  the  vineyard  business  I  will  never  allow 
sheep  in  my  orchard  if  I  can  help  it.  Last  fall  the  sheep  men  came 
around  and  paid  25  cents  an  acre  to  pasture  there.  They  brought  three 
thousand  head  over  to  our  place  and  pastured  over  the  vineyard  three 
times  to  get  the  green  wood  and  leaves,  and  everything  else,  and  then  the 
rain  came,  and  I  got  them  to  take  the  sheep  away.  About  ten  acres  had 
no  sheep  on  it,  and  this  part  sprang  up  with  alfilerilla,  which  we  plowed 
under  and  enriched  the  ground,  and  had  no  more  trouble  with  the  weeds. 
The  part  that  the  sheep  had  passed  over  was  very  cloddy  when  plowed. 
We  plowed,  harrowed,  and  did  everything  we  could,  and  it  is  cloddy  yet. 
It  is  three  times  as  hard  to  work  as  where  they  had  no  sheep.  Some  of 
my  neighbors  said  the  sheep  would  eat  up  the  leaf  hopper,  but  the  leaf 
hopper  is  there.  I  don't  want  our  friends  to  go  away  with  the  impres- 
sion that  it  is  a  good  thing  to  have  sheep  over  the  vineyard;  I  am  very 
much  opposed  to  it,  and  our  neighbors  have  agreed  not  to  repeat  the 
experiment.  Our  ground  is  not  absolutely  dry,  it  is  sub-irrigated  wonder- 
fully; in  some  places  you  can  strike  water  at  three  feet  and  other  places 
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at  six  feet,  except  now,  when  the  water  is  out  of  the  ditch.  The  ground  is 
moist  half  an  inch  from  the  surface,  and  they  packed  it  terribly. 

Mr.  McLaughlin:  I  quite  agree  with  the  gentleman  who  made  the  state- 
ment about  the  ground  Wng  packed  on  top.  In  our  vicinity  we  tried  the 
sheep  for  a  number  of  years,  and  our  experience  is  the  same;  but  the  great- 
est damage  that  the  vines  receive  is  from  the  sap  being  up  at  the  time,  and 
the  moment  the  foliage  is  removed  by  an  unnatural  cause,  a  pressure  is 
formed  to  force  the  sap  in,  and  it  has  got  to  find  an  outlet  somewhere,  and 
it  goes  into  the  body  of  the  vine.  This  swells  the  bud  so  that,  in  many 
instances,  it  is  rendered  unfit  to  go  another  year  on  account  of  the  sheep 
taking  the  foliage  on  the  vine.  I  have  seen  a  vineyard  that  the  sheep  were 
on  which  the  following  year  did  not  raise  half  a  crop. 

Mr.  Kells:  I  will  ask  if  the  sheep  were  put  on  for  the  purpose  of  prun- 
ing the  vines  or  for  some  other  purpose? 

Mr.  McLaughlin:  They  were  put  on  to  get  rid  of  the  rubbish  and  foli- 
age, so  that  it  looks  easier  when  the  man  goes  in  with  the  pruning  shears, 
and  some  say  to  get  rid  of  the  vine  hopper. 

Mr.  Sanders:  In  answer  to  Mr.  Kells'  question  I  will  say  that  I  put  them 
into  my  vineyard  to  clear  the  ground  out  from  weeds,  and  clear  the  vine; 
and  our  discussion  here  illustrates  a  characteristic  of  California.  It  is 
twenty-three  feet  to  water  where  I  live;  the  ground  to-day  can  be  handled 
like  ashes;  you  can't  pack  it;  and  where  these  other  gentlemen  live  it  is 
very  riioist.  I  remember  writing  an  article  about  fruit,  and  Mr.  Hobart 
took  me  to  task  in  two  columns  and  a  half  of  the  **  Rural  Press,"  and  the 
local  papers  spent  about  four  columns  in  my  defense.  I  was  talking  about 
the  conditions  of  this  locality,  and  Mr.  Hobart  about  the  conditions  pf  the 
Ojai  Valley.  This  is  the  same.  It  may  be  necessary  for  me  to  put  sheep 
in  my  vineyard  and  not  at  all  necessary  for  them. 

Mr.  Kells:  Do  you  consider  it  right  to  prune  before  the  leaves  shed  on 
the  grapevine? 

Mr.  McLaughlin:  No.  We  plow  lots  of  the  roots  oflF  of  our  vines.  The 
first  year  it  might  possibly  injure  the  vines;  afterwards  the  vines  wouldn't 
be  as  healthy  if  we  allowed  those  surface  roots  on,  because  the  bottom  of 
the  vine  can  only  throw  out  so  many  spurs,  so  much  root,  the  same  as  the 
top,  and  if  we  take  away  the  superfluity  the  other  roots  are  healthier  and 
grow  stronger  and  healthier  and  deeper  down  to  give  moisture  to  the  vines. 
The  rubbisn  we  plow  under,  and  it  makes  a  fertilizer. 

Mr.  Kells:  I  would  like  to  give  a  little  of  my  experience  in  the  north- 
em  part  of  the  State.  We  pastured  sheep  in  our  vineyard.  We  knew  that 
while  they  were  feeding  oflF  the  leaves,  and  so  forth,  they  were  taking  the 
fertilizers  off  the  ground,  but  we  thought  they  were  cleaning  out  the  hop- 
pers to  a  great  extent.  Our  soil  is  composed  of  black  loam,  about  twelve 
feet  to  water,  and  we  never  yet  found  any  difficulty  in  cultivating  our 
ground  the  following  spring  after  pasturing  the  ground  with  sheep;  our 
only  object  is  to  get  rid  of  the  hoppers.  Our  method  of  pruning  is  some- 
thing similar  to  that  which  the  gentleman  has  referred  to.  We  prune 
according  to  the  age  and  the  size  of  the  vine,  and  what  we  think  it  can 
support;  and  we  aim  to  do  our  suckering  in  the  spring,  as  the  suckers 
start  out,  perhaps  making  two  suckerings  of  them. 

A  Delegate:  I  would  like  to  ask  in  regard  to  the  pruning  of  the  French 
prune  trees.  It  has  been  recommended  in  this  country  that  after  the  sec- 
ond or  third  year  they  do  not  require  pruning.  I  have  a  few  trees  on  which 
I  tried  to  follow  that  style.  They  grew  so  large  and  so  high  that  I  now 
top  them  off  a  little  every  year.  I  think  if  I  did  not,  they  would  reach 
so  high  that  it  would  be  very  hard  to  pick  the  fruit.    I  have  read  that  in 
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the  northern  part  of  the  State  they  summer  prune  in  order  to  prevent  trees 
from  bearing  too  heavy,  and  in  other  places  they  do  not  summer  prune. 
I  have  read  that  by  summer  pruning  we  could  produce  larger  crops  on  the 
apricot  trees.  We  started  a  few  years  ago,  in  the  locality  where  I  live,  to 
summer  prune  our  apricots,  and  the  most  of  us  for  the  last  year  or  two 
have  abandoned  it;  and  I  have  come  to  the  conclusion  that  in  this  climate 
and  soil  the  apricot  tree  would  do  better  by  not  being  summer  pruned.  I 
think  it  depends  on  the  kind  of  soil.  I  notice  that  those  which  were  not 
summer  pruned  have  borne  better  crops  than  those  that  were.  I  have  a 
few  peaches  also.  I  think  that  is  a  tree  that  will  stand  a  good  deal  of 
pruning  in  this  soil  and  climate  to  keep  it  from  making  too  much  wood 
and  bearing  too  heavy  crops.  The  peach  tree  will  set  in  this  country  full 
of  fruit.  In  our  locality  we  have  to  go  to  a  good  deal  of  pains  to  keep 
them  from  bearing  too  much.  Another  point:  When  I  prune  a  peach  tree 
in  the  winter  time,  a  man  who  is  conversant  with  fruit  and  trees  can  tell 
by  its  appearace  how  much  fruit  that  tree  is  going  to  bear  next  season. 
The  buds  are  all  set  during  the  pruning  time.  I  believe  it  is  a  great  ben- 
efit to  a  peach  tree  in  this  country  to  be  pruned  heavily.  Later  in  the 
season,  after  all  the  pruning  with  the  knife  we  think  it  will  stand,  we  thin 
the  fruit  out  afterwards;  some  do  it  with  poles  and  some  with  pitchforks, 
but  my  trees  have  all  been  done  by  hand.  The  consequence  is,  that  the  . 
fruit  I  have  had  to  put  on  the  market  will  always  take  the  highest  price. 
Now,  in  regard  to  pruning,  there  are  so  many  different  trees  and  so  many 
different  methods.  One  tree  grows  up  straight — ^the  Hungarian  prune,  for 
instance.  A  man  that  is  growing  that  kind  of  trees,  if  he  takes  pains  and 
prunes,  can  spread  the  tops  of  the  trees  by  cutting  the  branches  off  where 
you  cut  and  leave  the  outside  bud  to  grow.  The  peach  tree  wants  to  be 
cut  just  the  reverse.  That  is  of  a  great  deal  of  importance  in  regard  to 
pruning  different  kinds  and  styles  of  trees.  I  do  not  know  anything  about 
citrus  trees,  but  I  believe  the  generality  of  trees  need  some  kind  of  prun- 
ing.   If  any  tree  does  not,  it  is  the  French  prune. 

Mr.  Sanders:  I  would  like  to  ask  if  peach  trees  ever  require  thinning 
after  you  prune  them.  Do  you  prune  them  so  close  that  they  require  no 
thinning  of  the  fruit? 

A  Delegate:  It  has  invariably  been  the  case  with  me  that  after  pruning 
as  much  as  I  dared,  I  had  to  thin  out  the  peaches  by  hand.  I  believe  that 
the  peach  crop  is  the  one  that  pays  the  best  in  this  locality.  I  generally 
begin  pruning  in  January.  I  think  you  should  begin  earlier,  immediately 
after  spra3dng;  I  spray  every  year  with  the  solution  of  sulphur,  salt,  and 
lime. 

Mr.  Gladden,  of  Healdsburg:  I  have  been  cultivating  the  French  prune 
for  fifteen  years,  and  we  have  now  in  my  locality  some  pretty  large  orchards, 
from  five  and  six  acres  to  thirty  and  forty.  It  has  got  to  be  the  leading 
interest  in  that  locality  of  the  Russian  River  Valley.  When  we  first  began 
to  raise  prunes  we  knew  nothing  about  pruning,  annd  we  did  very  much 
with  them  as  we  did  with  other  trees,  and  the  result  of  our  first  pruning  of 
prune  trees  was  that  they  were.some  four  or  five  years  old  before  we  had 
any  fruit.  We  invariably  thinned  them  out  to  the  proper  number  of  main 
branches  and  cut  off  the  top — cut  them  back  three  or  four  buds  near  the 
top — and  where  they  were  cut  off,  they  put  out  strong  canes,  strong  shoots, 
and  grew  up  and  made  a  very  thick  top;  straight,  nice  switches,  I  would 
call  them.  They  remained  thus  until  another  year,  and  were  thinned  out 
some  and  topped  again,  and  the  people  kept  on  that  way.  I  believe  I  was 
the  first  one  in  the  neighborhood  to  advocate  the  idea  of  not  topping  every 
year,  but  thin  out;  have  the  proper  number  of  main  branches  and  leave  the 
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switches  the  fall  length.  Some  of  my  neighbors  said:  "  If  you  do  that 
they  will  grow  out  of  your  reach  entirely."  The  result  was  that  they  did 
not  grow  out  of  my  reach;  they  made  a  very  small  growth  at  the  ends,  but 
they  put  out  a  number  of  lateral  shoots  all  the  way  up  that  branch,  and 
filled  with  fruit -buds,  and  bore  fruit  in  another  year.  I  have  certainly  dis- 
covered that  I  am  raising  more  fruit  on  trees  four  or  five  years  old  than  I 
did  by  cutting  the  tops  back,  for  in  that  way  we  raised  wood  instead  of 
fruit.  I  have  prunes  which  have  not  been  topped  back  the  last  three  years. 
I  don't  want  too  much  bearing  wood,  I  want  it  thoroughly  thinned  out,  and 
I  don't  cut  off  the  tops  more  than  about  once  in  four  or  five  years,  and 
then  I  try  to  do  it  judiciously.  The  first  trees  I  ever  planted  have  never 
been  trimmed  at  all,  having  been  planted  sixteen  years  ago  this  winter. 
They  are  healthy,  and  bore  about  five  hundred  pounds  to  the  tree  last  sea- 
son on  gravelly  soil.  But  I  would  say  that  I  think  I  shall  cut  the  tops 
back  a  little  this  winter.  I  am  like  the  gentleman  across  the  room,  I  am 
entirely  opposed  to  cutting  a  prune  tree  like  a  peach  tree;  if  you  do  that 
you  will  have  but  little  fruit.  We  don't  think  we  have  a  very  good  crop  of 
prunes  unless  we  have  on  trees  six  to  eight  years  old,  three  to  four  hundred 
pounds  of  prunes,  if  not  five  hundred.  I  had  trees  eight  years  old  this 
season  that  produced  five  hundred  pounds  per  tree.  They  have  not  been 
topped  back  for  three  years,  but  have  been  thinned  a  little. 

A  Delegate:  That  would  be  about  one  hundred  and  thirty  pounds  of 
dried  fruit? 

Mr.  Gladden:  Yes,  sir.  I  will  say  I  could  not  give  any  regular  rule, 
owing  to  the  difiference  in  climate,  soil,  and  so  forth;  in  the  Russian  River 
Valley,  where  my  orchard  is,  I  have  raised  fifty  to  seventy-five  bushels  of 
corn  per  acre,  without  irrigation,  the  corn  having  no  rain  after  it  was 
planted.  It  was  matured  and  gathered  without  rain.  I  have  three  acres 
now  in  prunes  that  one  year  yielded  one  hundred  and  two  bushels  of  com 
per  acre  without  irrigation.  We  do  not  keep  cutting  our  prune  trees  back 
all  the  time.  If  we  do,  the  result  is  that  just  where  we  cut  off  the  shoots, 
they  will  throw  out  new  branches  and  run  up  beyond  it  to  be  cut  off 
another  year.  I  think,  when  trees  are  two  years  old,  and  have  five  or  six 
nice  branches  which  are  to  form  the  tree,  they  extend  these  switches,  as  I 
call  them,  three  or  four  more  limbs,  and  the  next  year,  if  you  cut  them  off 
a  little  higher,  and  another  year  the  same  thing  again,  there  are  your  new 
buds  on  these  switches.  But  if  you  leave  them  they  throw  out  these 
lateral  branches,  and  perhaps  they  will  not  be  the  additional  length  of  that 
pencil  to  the  top  of  these  switches.  You  may  leave  them  for  years  and  they 
may  bend  with  the  load  of  fruit,  but  if  you  keep  cutting  them  back  they 
will  not  bend  much  with  the  fruit.  We  prune  our  prune  trees  less  than 
any  other  trees.  I  don't  know  anything  about  Damson  plum  trees,  I  don't 
grow  them;  but  I  have  Yellow  Eggs,  Coe's  Golden  Drop,  Silver  prunes,  and 
a  few  other  kinds.  All  those  I  prune  pretty  much  as  I  do  these  prune  trees, 
perhaps  cut  a  little  more. 

Mr.  Sanders:  What  stock  are  your  prunes  on  ? 

Mr.  Gladden:  Peach,  mostly;  I  have  some  Mjnrobolan  and  a  few 
almond,  but  I  prefer  the  peach  for  my  soil  better  than  any  other  stock. 
Mine  is  a  deep,  porous,  sandy  loam,  well  underdrained,  on  which  the  peach 
root  does  well.  The  trees  have  a  rapid  growth,  and  I  have  seen  shoots  in 
one  season  fourteen  feet  long. 

A  Delegate:  Do  you  cut  those  off  at  all? 

Mr.  Gladden:  Yes;  I  shall  cut  a  little  this  winter,  but  be  very  careful 
about  it.  All  of  those  bent  over  a  good  deal,  and  I  will  cut  them  back 
some. 
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Mr,  Mosher:  When  all  of  those  two-year  olds  bear  full  of  fruit,  don't 
they  bend  clear  over  on  to  the  ground? 

Mr.  Gladden:  They  did  this  year,  for  the  first  time  being  troublesome; 
the  trees  are  twenty  feet.apart;  and,  therefore,  I  say  that  I  shall  cut  them 
back  some.  I  think  it  will  add  a  little  to  the  size  of  the  prune,  and,  as  I 
said  before,  I  think  it  is  best  ^ery  three  or  four  years,  not  every  year,  to 
cut  them  back.  My  prunes  tms  year  were  smaller  than  they  were  last. 
Last  year  they  averaged  fifty-eight  to  the  pound  without  grading;  this  year 
it  was  seventy-six  without  grading.  In  regard  to  peaches,  we  had  almost  a 
failure  last  year.  My  cash  receipts  for  peaches  last  year  were  about  one  fifth 
of  what  they  were  the  year  before  at  the  same  price;  they  were  well  pruned 
a  year  ago  and  made  an  excellent  growth.  I  never  saw  better  in  my  life, 
and  they  bid  fair  to  be  a  good  crop.  We  cut  the  peach  tree  back  every 
year.  We  can't  cut  enough,  however;  the  fruit  must  also  be  thinned,  ana 
the  best  way  to  do  this  is  by  hand;  it  cannot  be  well  done  with  a  pole; 
there  will  be  bunches,  and  bunches  of  peaches  can't  make  good  peaches. 
I  want  peaches  about  six  inches  apart;  that  is  as 'close  as  I  want  them 
together,  and  it  is  very  hard  to  get  inexperienced  persons  to  thin  enough. 
I  thinned  an  orchard  of  Orange  and  Lemon  Clings,  and  one  of  my  neighbors 
came  to  see  how  I  thinned  them.  Said  I,  *' What  do  you  think  of  it?" 
"  Well,"  said  he,  "as  you  have  asked  me,  I  will  be  honest  and  tell  you  that 
I  think  you  have  ruined  your  crop;  look  on  the  ground."  I  said,  "Never 
mind  the  ground,  look  on  the  tree.  I  will  have  to  go  over  them  again  and 
certainly  take  off  nearly  half  of  what  you  see  there."  He  was  very  much 
astonished,  but  I  did  go  over  it  again. 

Mr.  J.  A.  Gordon,  of  Saratoga:  It  is  well  known  that  prunes  are  solc^at 
graded  prices,  commencing  at  4  to  4^  cents  for  small  prunes  and  raising 
as  high  as  9  to  10  for  large  sizes.  During  this  season  I  purchased  the 
crops  of  a  great  many  orchards  in  our  vicinity,  Saratoga  and  Los  Gatos, 
where  my  orchard  is  located,  and  I  found  that  the  prunes  grown  in  our 
vicinity  where  we  pruned  back  heavily  ranged  about  75  per  cent  of  medium 
to  large  size,  while  the  prunes  that  I  bought  from  other  sections  of  the  county 
and  adjoining  counties,  where  they  did  not  prune  the  way  we  do,  ranged 
about  75  per  cent  of  very  small  to  medium  ones.  The  result  was  that  on 
the  prunes  that  I  bought  outside  of  our  own  district  I  lost  money,  while  on 
those  that  I  bought  in  my  own  district  where  the  trees  had  been  heavily 
pruned,  I  made  a  handsome  profit. 

A  Delegate:  How  far  do  you  cut  back  ? 

Mr.  Gordon:  We  generally  cut  back  about  one  half  of  each  year's 
growth;  we  cut  back  every  year  not  quite  so  much  as  we  do  the  peach,  but 
very  nearly. 

A  Delegate,  from  Fresno:  I  would  like  to  know  how  to  increase  the 
apricot  crop  by  pruning.  I  have  a  very  fine  looking  orchard,  and  only  a 
portion  of  it  bears  fruit  to  any  extent.  I  have  given  it  all  the  care  and 
attention  that  I  could;  I  have  summer  pruned,  winter  pruned,  and  I  have 
let  it  run.  A  portion  of  the  orchard  on  sandy  land  has  never  failed  in 
three  years  to  produce  a  crop,  and  those  which  are  situated  on  white  ash 
land  are  much  the  larger,  healthier  looking  trees,  and  were  six  years  old 
last  spring,  and  I  will  venture  to  say  that  I  have  not  in  three  years  got  a 
box  of  fruit  to  the  tree. 

Mr.  Mosher:  I  will  offer  the  suggestion  that  the  gentleman  send  some  of 
the  earth  to  the  State  University  and  have  it  analyzed.  There  may  be 
some  ingredient  that  is  lacking  in  the  soil  that  could  be  added,  and  put 
the  orchard  in  bearing. 
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A  Delegate:  There  may  be  an  idea  that  the  varieties  are  different,  but 
Mr.  Thomas,  of  Visalia,  furnished  the  trees,  and  thev  appear  to  be  the 
same,  so  far  as  I  can  tell.  I  am  somewliat  timid,  after  our  experience, 
about  sending  soil  to  the  University  or  anywhere  else.  We  sent  some 
hardpan  and  alkali  soil  to  the  State  University  in  order  to  have  it  analyzed, 
to  know  whether  there  was  any  remedy  foa:  this  affection  of  our  vines,  and 
the  answer  came  back  that  "  there  is  no\lkali,  perhaps,  in  all  the  San 
Joaquin  Valley,  that  is  any  particular  detriment  to  the  growth  of  trees  or 
vines."    We  know  better. 

Mr.  Sanders:  I  believe  this  complaint  about  the  non-bearing  of  apricot 
trees  is  general  throughout  our  valley.  I  know  seven  different  orchards  in 
our  vicinity,  and  in  the  seven  orchards  I  know  of  only  one  tree  that  has 
produced  regular,  heavy  annual  crops,  and  that  is  a  Hemskirk  tree  stand- 
ing right  near  my  barn;  while  twenty-two  trees  standing  a  little  further  up 
the  road  have  failed  year  after  year;  and  I  believe  it  is  a  matter  of  a  gen- 
eral failure  in  our  valley  of  the  apricot. 

Mr.  Maslin:  I  havte  no  opinion  to  offer,  but  I  will  give  a  few  facts  from 
my  observation.  There  are  three  counties  in  this  State  that  surpass  all 
others  in  the  raising  of  apricots.  One,  Solano  County,  in  the  Vaca  Valley. 
The  apricot  does  not  fail  there;  every  kind  of  apricot  grows  there.  In  ihe 
Santa  Clara  Valley  the  apricot  crop  is  very  abundant,  and  all  kinds  of 
apricots  grow.  In  the  Santa  Clara  Valley,  in  Ventura  County,  are  found 
the  largest  and  finest  apricots  grown  in  the  State  of  California,  and  in 
neither  county  is  there  a  complaint  of  the  barrenness  of  the  tree  or  the 
quality  of  the  fruit.  I  only  state  that  as  a  fact,  and  my  opinion  formed 
from  those  facts  is  that  the  apricot  will  only  grow  to  perfection  where  it  has 
the  influence  of  the  sea  breeze. 

Mr.  Sanders:  I  believe  that  is  correct  I  will  state  that  of  the  non- 
bearing  trees  in  my  orchard  a  certain  number  are  Moorparks,  a  certain 
other  number  Royal,  seven  Jackson  seedlings;  and  I  have  one  that  bears 
heavily  of  the  Hemskirk,  and  that  is  right  near  the  barn  where  the  rains 
run  from  the  barn  cleanings,  and  that  may  be  the  reason  of  that  bearing. 
The  others  that  do  not  have  that  advantage  don't  bear. 

Mr.  Buck:  I  want  to  correct  an  error.  Mr.  Maslin  said  that  all  varieties 
bore  well  in  Solano  County.  That  is  not  correct;  the  Moorpark,  of  which 
there  are  almost  none,  are  very  shy  bearers.  Indeed,  I  don't  suppose  there 
are  five  hundred  trees  in  the  county,  and  they  bear  very  seldom.  It  is  not 
a  prolific  bearer,  but  I  have  seen  it  bear  heavily;  the  Koyal  is  our  best. 

Mr.  Coates,  of  Napa:  I  agree  with  the  gentleman  that  there  is  a  great 
difierence  in  the  varieties,  and  also  with  Mr.  Buck's  remarks  as  to  there 
being  a  great  difference  in  the  variety  in  different  localities.  The  Moorpark 
is  a  heavy  bearer  in  the  Santa  Clara  Valley  generally;  I  think  it  is  the 
principal  crop  there  and  also  in  Alameda  County.  In  Napa  and  in  So- 
lano it  is  a  very  shy  bearer  indeed,  and  there  the  Royal  is  the  main 
variety,  with  the  Blenheim  as  a  very  good  second. 

Mr.  McLaughlin:  We  know  very  little  of  what  kind  of  trees  we  have, 
unless  we  get  experts  to  examine  them.  Some  years  ago  I  bought  five 
hundred  apricots,  and  I  will  guarantee  I  have  got  seven  different  kinds  of 
apricots,  including  a  very  few  Moorpark. 

Mr.  Coates:  It  is  sometimes  found  necessary  to  induce  bearing  by  check- 
ing the  wood  growth,  and  that  checking  of  the  wood  growth  is  the  reason 
why  summer  pruning  is  sometimes  recommended.  I  think  the  gentleman 
on  the  other  side  of  the  hall  mentioned  summer  pruning  a  few  minutes 
ago,  but  he  followed  it  with  a  system  of  irrigation  and  flooding;  of  course, 
that  counteracted  the  very  object  he  intended  to  attain  by  his  pinching  or 
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summer  pruning,  for  at  the  same  time  that  he  summer  pruned  and  checked 
the  wood  growth,  he  should  have  turned  off  the  water,  and  probably  the 
results  would  have  been  different, 

Mr.  Mosher:  I  would  like  to  ask  the  gentleman  if  the  foliage  on  his 
trees  that  don't  bear  comes  out  at  the  same  time  that  it  does  on  other  trees; 
if  the  tree  blossoms,  or  if  it  has  any  matured  fruit. 

A  Delegate:  I  will  answer  the  question  very  briefly.  The  growth  of 
the  foliage,  fruit  buds,  bloom,  and  all  come  at  the  same  time,  look  to  all 
appearances  the  same,  and  are  all  healthy.  I  don't  think  I  have  an 
unnealthy  tree  in  the  orchard  of  nine  acres,  and  no  disposition  towards 
disease  of  any  kind;  but  as  soon  as  the  fruit  buds  on  the  trees  on  the  white 
ash  land  swell,  and  have  opened,  all  you  have  to  do  is  to  shake  the  tree  a 
Uttle  and  they  are  all  on  the  ground  in  half  a  minute.  They  generally 
commence  about  the  twentieth  of  February  to  the  first  of  March  blooming — 
the  Moorpark  and  the  Royal  are  about  the  same— but  during  the  month 
of  March,  when  they  are  in  full  bloom,  the  bloom  may  be  shaken  off  the 
tree  with  a  very  small  effort.  I  have  never  noticed  any  difference  in  the 
appearance  of  the  blossom.  The  only  root  pruning  I  ever  attempt  to  do 
is  to  plow  and  take  off  all  the  surface  roots  I  can.  I  have  often  thought 
it  would  be  beneficial  to  do  what  we  call  circular  root  pruning — dig  a  circle 
around  each  tree.  I  have  plowed  as  deep  as  I  can  plow,  and  turned  the 
surface  roots  up  to  see  if  that  would  benefit  them  any,  and  the  trees  have 
then  made  a  fine  growth  of  wood,  and  seemed  to  throw  out  a  good  quantity 
of  nice  fruit  buds  until  about  blooming  time,  when  they  fall  off. 

Mr.  Thomas,  of  Visalia:  I  want  to  ask  if  any  one  has  produced  a  regular 
crop  of  apricots  throughout  this  valley. 

Mr.  Sanders:  On  sandy  land  good  apricots  have  been  produced  in  this 
county;  quite  a  number  of  trees  have  borne  well,  but  no  large  orchards 
that  I  know  of  are  on  sandy  land,  so  that  I  would  not  dare  to  include 
sandy  land. 


PROTECTION  OF  FORESTS. 

Mr.  Maslin:  The  whole  State  of  California  is  interested  in  the  protec- 
tion of  the  forests  of  the  Sierra  Nevada.  The  citizen  himself  will  not  take 
the  pains  to  protect  the  forests.  This  year,  in  July,  I  had  occasion  to  cross 
Lake  Bigler,  and  stopped  at  the  hotel.  As  we  crossed  the  lake  I  saw  a 
little  cloud  rising  in  tne  heavens.  I  asked  what  that  was,  and  a  man  on 
the  steamer  said  it  was  a  fire,  probably  left  by  a  sheepherder.  After  a 
little  I  saw  another  little  cloud,  and  asked  Mr.  Dudley  about  it,  and  he 
said  it  was  probably  another  sheepherder 's  camp.  Three  or  four  times.  I 
asked  the  people  about  the  hotel  why  they  did  not  go  up  there  and  put 
the  fire  out.  Nobody  seemed  to  care  for  it;  the  land  belonged  to  the  Gov- 
ernment, and  what  was  everybody's  business  was  nobody's  business.  In  a 
few  weeks  a  forest  ten  miles  long  and  over  a  mile  wide  was  burnt,  never 
to  be  reclaimed  within  our  time.  The  whole  length  of  the  Sierra  Nevada 
in  summer  is  trodden  down  by  the  sheepherders  trails,  and  it  will  not  be 
long  before  the  great  waters  upon  which  we  depend  for  the  future  will  be 
surely  lessened  irom  want  of  nourishment  and  the  preservation  of  the  snow. 
I  should  have  prepared  a  resolution,  but  I  have  been  so  interested  in  the 
discussions  of  this  Convention  that  I  have  not  done  so.  It  seems  to  me 
proper  that  this  Convention  should  request  the  State  Board  of  Horticult- 
ure— having  more  time — ^to  prepare  a  proper  memorial  to  Congress,  asking 
Congress  to  withdraw  these  lands  from'  settlers,  and  to  prevent  the  use  of 
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them  by  nomadic  sheepherders.  I  would  therefore  move  that  the  State 
Board  of  Horticulture  be  requested  to  prepare  such  a  memorial  to  Congress 
as  would  command  respect. 

A  Delegate:  I  think  others  destroy  timber  as  well  as  the  sheepherders. 
In  the  Santa  Cruz  Mountains  some  of  the  finest  bodies  of  redwood  timber 
in  the  world  have  been  recklessly  destroyed  by  millmen  taking  all  the 
young  timber  simply  to  get  out  a  few  logs.  They  cut  down  two  or  three 
logs  and  set  fire  and  burn  all  the  brush  and  rubbish  around  the  hills.  It 
seems  to  me  they  should  be  required  to  remove  their  wood  without  destroy- 
ing the  young  timber,  if  it  is  possible  to  do  so. 

Mr.  Maslin:  The  statement  of  the  gentleman  is  no  doubt  correct  that 
the  lumbermen  do  any  amount  of  damage,  but  the  trouble  is  this,  that  the 
title  has  passed  from  the  Government  of  the  United  States  to  the  citizens, 
and  it  is  not  possible  for  the  Government  to  tell  the  lumberman  how  he 
shall  use  his  lumber;  nor  can  the  citizens  of  California  say  how  a  man  who 
owns  a  section  of  land  should  use  it.  The  Government,  however,  can  with- 
draw from  sale  these  other  areas  to  which  it  has  still  the  title,  and  reserve 
it  for  a  grand  park  for  us  and  our  posterity.  I  think  the  people  of  Cali- 
fornia should  arouse  themselves  to  a  proper  consideration  of  the  importance 
of  this  subject.  The  watersheds  must  be  protected  in  the  Sierras,  especi- 
ally against  coming  down  on  the  irrigated  portion  of  the  State;  otherwise, 
when  the  first  warm  weather  of  the  summer  comes,  the  snows  will  melt  all 
at  once,  and  the  water  will  sweep  down  in  a  perfect  cataclasm  on  the  plain, 
and  be  exhausted  when  we  want  it  for  irrigation.  It  does  not  concern  us 
so  much  for  the  next  few  years  as  it  does  those  who  come  afterwards.  It 
is  a  very  important  matter  that  we  should  reserve  these  lands  and  the 
watersheds.  We  are  willing  and  desire  that  all  the  State  should  be  inter- 
ested, and  if  we  do  not  do  this  the  land  will  be  taken  up  by  speculators, 
and  the  first  thing  we  know  the  forests  will  be  devastated,  and  we  will  be 
subject  to  floods;  and  all  of  the  great  San  Joaquin  Valley  and  the  irrigated 
portions  of  the  Sacramento,  and  portions  of  the  southern  part  of  the  State, 
will  be  relegated  back  to  the  condition  of  the  desert. 

The  motion  is  carried. 

Meho&ial  of  thb  Fbuit  Gbowbbs  of  California. 

To  the  honorable  iJie  Senate  and  tJie  House  of  RepresentcUives  of  the  United  States,  in  Congress 
assembled: 

Your  memorialists,  the  fruit  growers  of  California,  in  Convention  assembled,  this  eighth 
day  of  November,  1889,  most  respectfully  represent: 

That  the  importance  of  preserving  the  forests  of  the  Sierras  and  other  mountains  within 
and  bordering  on  this  State  has  become  apparent  to  all  the  people  of  the  State,  and  more 
especially  to  the  farmer,  agriculturist,  horticulturist,  and  viticulturist. 

That  vast  areas  in  this  State  have  and  manv  thousands  of  acres  more  will  be  trans- 
f6rmed  from  the  desert  to  beautiful  homes  and  fruitful  orchards,  thereby  adding  millions 
of  dollars  to  our  wealth. 

That  experience  and  common  sense  teach  us  that  it  is  incumbent  upon  the  National 
Government  to  preserve  for  us  and  for  future  generations  the  waters  of  these  mountains, 
to  the  end  that  our  agricultural  and  horticultural  interests  may  be  best  conserved,  and 
that  the  marvelous  resources  and  the  splendid  possibilities  of  this  State  may  be  most 
successfully  developed. 

That  irrigation  is  recognized  as  the  absolute  necessity  for  the  present  and  continued 
prosperity  of  this  State,  and  that  irrigation  can  onl^^  be  continued  by  the  perservation  of 
the  mountain  forests,  a  fact  too  well  Wnown  to  require  mention.    Therefore,  be  it 

Jiesolvedf  That  we,  the  fruit  growers  of  this  State,  in  Convention  assembled,  most  heartily 
and  earnestly  petition  the  Congress  of  the  United  States  to  speedily  enact  a  law  providing 
amply  for  the  preservation  of  said  watersheds,  and  for  excluding  from,  entry  such  portions 
as  may  be  necessary,  and  properly  policing  the  territory  embraced  in  said  watersheds. 
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RESOLUTIONS. 

Mr.  Rice  offered  the  following  resolution: 

Whereas,  Mr.  Hughes,  the  father  of  Fresno,  in  the  kindness  of  his  heart,  has  made  a 
reduction  in  the  regular  rates  to  ^ests  stopping  at  his  house,  that  he  be  tendered  a  vote 
of  thanks,  not  only  for  the  reduction,  but  for  the  magnificent  table  he  has  spread,  and  the 
accommodations  to  members  since  they  have  been  here,  and  for  numerous  other  courte- 
sies extended. 

Carried. 

On  motion  of  Mr.  Peck,  it  is  ordered  that  a  vote  of  thanks  be  tendered 
to  the  people  of  Fresno. 

On  motion  of  Mr.  Lelong,  a  vote  of  thanks  was  tendered  to  Mr.  S.  H, 
Coles  of  Fresno,  for  his  attendance  and  efforts  to  make  this  session  of  the 
Convention  pleasant. 

On  motion  of  Mr.  Mosher,  a  vote  of  thanks  was  tendered  to  Professor 
Sanders  for  his  attendance  at  the  Convention. 

On  motion  of  Mr.  Lelong,  a  vote  of  thanks  was  tendered  the  Board  of 
Trade  of  Fresno,  and  the  Convention  adjourned  sine  die. 
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XXXTTT. 
EXTRACTS  FEOM  MEETINGS  OF  THE  BOARD. 


San  Francisco,  Cal.,  November  21, 1888. 

The  meeting  was  called  to  order  by  President  Cooper.  The  following 
Commissioners  were  present:  President  Cooper,  Vice-President  Peck,  Com- 
missioners Block,  Dr.  E.  Kimball,  P.  A.  Kimball,  Runyon,  and  Vallejo. 
Absent:  Commissioners  West  and  Boggs. 

The  minutes  of  meeting  of  July  2,  1888,  were  read  and  duly  approved. 

Adjourned  to  meet  November  twenty-second,  at  one  o'clock  p.  m. 


November  22, 1888. 

The  meeting  was  called  to  order  by  President  Cooper.  The  following 
Commissioners  were  present:  President  Cooper,  Vice-President  Peck,  Com- 
missioners Block,  Dr.  E.  Kimball,  F.  A.  Kimball,  Runyon,  and  Vallejo. 
Absent:  Commissioners  West  and  Boggs. 

The  report  of  the  Secretary  was  read  and  placed  on  file. 

Commissioner  Block  moved  that  all  bills  for  ofl&ce  furniture  be  paid. 

Carried. 

The  report  of  the  Treasurer  was  then  read  and  placed  on  file. 

A  letter  was  read  from  W.  M.  Boggs,  announcing  his  withdrawal  from 
the  Board.  On  motion,  the  Secretary  was  instructed  to  acknowledge  its 
receipt. 

(Vice-President  Peck  in  the  chair .^ 

Commissioner  Block  moved  that  tne  Chair  appoint  a  committee  of  three 
to  report  as  to  the  wants  of  the  Board,  and  changes  deemed  necessary  in 
the  laws  governing  the  Board. 

Carried. 

Chairman  Peck  appointed  Commissioners  F.  A.  Kimball,  EUwood 
Cooper,  and  Dr.  E.  Kimball. 

The  Board  then  adjourned  to  meet  at  the  call  of  the  President. 


November  23,  1888. 

The  meeting  was  called  to  order  by  President  Cooper. 

The  following  Commissioners  were  present,  viz.:  President  Cooper,  Vice- 
President  Peck,  Commissioners  Dr.  E.  Kimball,  F.  A.  Kimball,  Runyon, 
and  Vallejo.    Absent:  Commissioners  West,  Boggs,  and  Block. 

The  minutes  of  November  22, 1888,  were  read  and  duly  approved. 

(Vice-President  Peck  in  the  chair.) 

Commissioner  Cooper  requested  the  Secretary  to  withdraw  during  the 
executive  session. 

The  Secretary  withdrew. 

Commissioner  F.  A.  Kimball,  Chairman  of  the  committee  on  the  revision 
of  the  present  laws  governing  the  Board,  and  changes  deemed  necessary, 
presented  the  report  of  the  committee,  as  follows: 
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To  the  Preaident  of  t?ie  State  Board  of  Horticulture,  and  members  thereof: 

Your  committee  appointed  to  make  a  report  on  the  increase  of  appropriation  necessary 
for  the  use  of  the  Board,  as  also  changes  deemed  necessary  to  be  made  in  the  horticult- 
ural laWf  submit  the  following: 

FirH—Th&t  the  ap]3ropriation  be  increased  to  $20,000  per  year,  $5,000  to  be  paid  to  the 
Treasurer  quarterly,  in  advance. 

Secondr—Thsit  the  horticultural  year  commence  April  1, 1889. 

rWrd— That  the  oflBce  or  position  of  Inspector  of  Fruit  Pests  be  abolished. 

^our^A^-That  the  sum  of  $400  per  month  be  allowed  for  competent  office  service. 

Fifth— Th&t  a  sum  not  exceeding  $1,000  be  allowed  for  traveling  expenses. 

Sixth^-Thsit  the  expenditures  necessary  to  be  made  in  experiments  in  the  different  dis- 
tricts to  be  determined  by  the  Board,  on  application  of  one  or  more  of  the  fruit  powers 
in  such  districts;  the  Board  to  select  such  person  or  persons  to  make  such  experiments, 
and  pay  the  expenses  thereof. 

Seventh^-Th&t  all  County  Horticultural  Boards  be  required  by  law  to  report  quarterly 
to  the  State  Board,  in  writing,  of  the  condition  of  the  fruit  interests  in  their  several  dis- 
tricts; what  is  being  done  to  eradicate  insect  pests;  also,  as  to  disinfecting,  as  to  quaran- 
tine against  new  insects,  and  as  to  carrying  out  of  all  laws  relative  to  the  greatest  good  of 
the  fruit  interests. 

PRANK  A.  KIMBALL. 
EDWIN  KIMBALL, 
ELLWOOD  COOPER, 

Committee 

The  report  was  unanimously  adopted,  on  motion  of  Commissioner  Runyon. 
The  Board  then  adjourned  to  meet  at  the  call  of  the  President. 


November  24, 1888. 

The  meeting  was  called  to  order  by  President  Cooper.  There  were  pres- 
ent: Commissioners  F.  A.  Kimball,  br.  E.  Kimball,  Runyon,  Peck,  and 
President  Cooper.    Absent,  Commissioners  Block,  Boggs,  and  West. 

Commissioner  P.  A.  Kimball  moved  that  the  Eleventh  State  Fruit 
Growers'  Convention  be  held  under  the  auspices  of  the  Board  at  National 
City,  the  date  therefor  to  be  fixed  by  the  President. 

Carried. 

Commissioner  Peck  moved  that  the  Secretary  be  allowed  all  hotel,  and 
other  traveling  expenses  during  the  session  of  the  Legislature,  and  while 
he  may  have  to  be  at  Sacramento. 

Carried. 

Adjourned  to  meet  at  the  call  of  the  President. 


April  15,  1889. 

Pursuant  to  call  issued  by  President  Cooper,  the  members  assembled  at 
ten  o'clock  a.  m.  There  were  present:  President  Cooper,  Commissioners 
Buck,  Kimball,  Motheral,  Mosner,  Runyon,  Peck,  and  White.  Absent: 
Commissioner  Block. 

The  minutes  of  the  previous  meeting  were  read  and  duly  approved. 

The  Secretary  read  his  annual  report,  and  on  motion  of  Commissioner 
White,  it  was  accepted  and  placed  on  file.     (See  report  on  page  14.) 

The  appointments  of  Quarantine  Guardians  made  by  the  President  in 
the  absence  of  a  quarantine  officer,  were  confirmed  on  motion  of  Com- 
missioner White. 

The  recommendation  in  the  report  of  the  Secretary  for  the  appointment 
of  a  committee  to  draft  a  suitable  set  of  resolutions,  to  be  properly  en^ossed 
and  transmitted  to  the  Senators  and  Assemblymen,  who  aided  in  the  pas- 
sage of  the  horticultural  bills,  was  referred  to  the  Convention  then  in  session. 

The  report  of  the  Treasurer  was  then  read  and  ordered  placed  on  file, 
on  motion  of  Commissioner  White.     (See  report  on  page  9.) 
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On  motion,  the  Board  then  took  a  recesB  until  1:30  o'clock  p.  m.,  and  it 
was.  ordered  that  said  meeting  be  held  in  executive  session,  for  the  pur- 
pose of  electing  officers. 

AFTERNOON  SESSION. 

The  Board  met  in  the  afternoon  at  1:30  o'clock,  pursuant  to  adjourn- 
ment.    President  Cooper  in  the  chair. 

The  roll  was  called,  and  the  following  Commissioners  answered  to  their 
names:  Commissioners  Buck,  Kimball,  Mosher,  Motheral,  Runyon,  Peck, 
White,  and  President  Cooper.    Absent,  Commissioner  Block. 

(Vice-President  Peck  in  the  chair.) 

The  Chairman  announced  nominations  for  the  position  of  President  in 
order. 

Commissioner  Runyon  nominated  Commissioner  Cooper  for  the  office  of 
President.  Commissioner  Buck  seconded  the  nomination,  and  moved  that 
nominations  be  now  closed. 

Motion  carried. 

Commissioner  Buck  moved  that  the  Secretary  be  and  is  hereby  in- 
structed to  cast  the  vote  of  the  Commissioners  present  for  EUwood  Cooper 
for  the  the  position  of  President  of  the  Board. 

Motion  carried. 

The  Secretary  cast  the  vote  of  the  Commissioners  present  for  EUwood 
Cooper  for  the  position  of  President. 

The  Chairman  (Mr.  Peck)  announced  the  unanimous  reelection  of  Com- 
missioner Cooper  as  President  of  the  Board. 

President  Cooper,  in  taking  his  seat  as  President,  thanked  the  Commis- 
sioners for  the  honor  they  had  bestowed  upon  him. 

Nominations  for  the  position  of  Vice-President  were  then  declared  in 
order. 

Commissioner  Kimball  placed  Commissioner  Peck  in  nomination  for  the 
position  of  Vice-President. 

Commissioner  Buck  moved  that  nominations  be  now  closed  and  that  the 
Secretary  be  directed  to  cast  the  vote  of  the  Commissioners  present  for 
Commissioner  N.  R.  Peck  for  the  office  of  Vice-President. 

Motion  carried. 

The  Secretary  cast  the  vote  of  the  Commissioners  present  for  N.  R.  Peck 
for  the  position  of  Vice-President. 

The  President  declared  Commissioner  Peck  duly  reelected. 

Nominations  for  the  position  of  Secretary  were  then  declared  in  order. 

Commissioner  White  nominated  B.  M.  Lelong  for  the  position  of  Sec- 
retary. 

Commissioner  Buck  moved  that  nominations  for  Secretary  be  closed. 

Motion  carried. 

President  Cooper  appointed  Commissioners  Motheral  and  Mosher  tellers. 
Total  number  of  votes  cast,  eight.     B.  M.  Lelong  received  eight  votes. 

The  President  announced  that  B.  M.  Lelong,  having  received  the  unani- 
mous vote  of  the  Commissioners  present,  declared  him  reelected  Secretary. 

Commissioner  Peck  moved  that  the  Secretary  be  and  is  hereby  tendered 
a  vote  of  thanks  as  the  sentiment  of  the  Board  for  the  services  performed 
by  that  officer  during  the  past  two  years.  Complimentary  remarks  were 
made  by  the  Commissioners  present. 

Motion  carried. 

Nominations  for  Chairman  of  the  Finance  Committee  (Auditor)  were 
then  declared  in  order. 

Commissioner  Mosher  was  nominated,  and  declared  elected  unanimously. 
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Nominations  for  the  position  of  Treasurer  were  then  declared  in  order. 

Commissioner  Sol.  Runyon  was  nominated,  and  declared  elected  unani- 
mously. 

Commissioner  White  moved  that  the  election  of  Clerk  of  the  Publish- 
ing and  Quarantine  Bureau,  and  that  of  Special  Agent,  be  deferred  until 
some  future  meeting. 

Carried. 

The  Secretary  announced  the  appointment  of  Miss  Ella  Hallahan  as  his 
Clerk,  and  asked  that  the  appointment  be  confirmed. 

On  motion,  the  appointment  of  Miss  Ella  Hallahan  as  Clerk  was  con- 
firmed. 

On  motion,  the  Board  then  adjourned,  to  meet  at  the  call  of  the  Presi- 
dent. 


April  19, 1889. 

The  Board  met  in  pursuance  to  adjournment.  President  Cooper  in  the 
chair. 

The  following  Commissioners  answered  to  their  names,  viz.:  Commis- 
sioners Buck,  Kimball,  Mosher,  Runyon,  Motheral,  Peck,  White,  and  Presi- 
dent Cooper.    Absent:  Commissioner  Block. 

A  communication  was  read  from  W.  G.  Klee,  wherein  he  claimed  a  salary 
warrant  for  the  month  of  January,  1889. 

On  motion,  said  subject-matter  was  laid  on  the  table. 

On  motion,  the  election  of  a  Clerk  of  the  Publishing  and  Quarantine 
Bureau,  and  that  of  Special  Agent,  was  deferred  until  a  special  meeting 
of  said  Board  to  be  held  on  June  29, 1889,  at  1:30  o'clock  p.  m. 

On  motion,  the  arrangements  for  the  next  Convention  were  deferred 
until  some  future  meeting. 

The  Board  then  adjourned  to  meet  in  San  Francisco  on  June  29,  1889. 


special  meeting. 

June  29,  1889. 

The  Board  met  pursuant  to  a  call  issued  by  Hon.  EUwood  Cooper,  Presi- 
dent of  the  Board,  for  the  following  purposes,  in  pursuance  to  a  resolution 
adopted  at  the  meeting  of  the  Board,  April  19, 1889: 

JFirst — ^To  appoint  a  Clerk  of  the  Publishing  and  Quarantine  Bureau. 

Second — To  consider  the  advisability  of  appointing  a  Special  Agent 
for  field  work. 

Third — ^To  consider  the  advisability  of  sending  an  expert  to  Australia 
and  New  Zealand,  to  collect  and  import  into  this  State  parasites  destruc- 
tive to  scale  and  other  injurious  insect  pests. 

Fourth — ^To  formulate  quarantine  regulations  in  conformity  with  the  law. 

The  following  Commissioners  answered  to  their  names:  President  Cooper, 
Vice-President  Peck,  Commissioners  Buck,  Kimball,  White,  Motheral,  and 
Mosher.     Absent:  Commissioners  Runyon  and  Block. 

The  President  announced  that  nominations  for  the  position  of  Clerk  of 
the  Publishing  and  Quarantine  Bureau  were  in  order.  Commissioner 
Mosher  nominated  George  Rice.  Commissioner  Kimball  seconded  the 
nomination.  Commissioner  Motheral  nominated  Charles  B.  Turrell.  Nomi- 
nations were,  on  motion,  closed. 

.  The  President  appointed  Commissioners  Mosher  and  Motheral  tellers. 
Total  number  of  votes  cast,  seven.    George  Rice  received  seven  votes. 

George  Rice  was  declared  duly  elected. 
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Commissioner  Buck  nominated  N.  W.  Motheral  for  the  position  of  Special 
Agent.  President  Cooper  nominated  D.  W.  Coquillett.  ^Nominations 
were  declared  closed.  Commissioners  Buck  and  Mosher  were  appointed 
tellers.  Number  of  votes  cast,  eight.  N.  W.  Motheral  received  seven 
votes.    D.  W.  Coquillett  received  one  vote. 

N.  W.  Motheral  was  declared  duly  elected. 

The  following  quarantine  regulations  were  unanimously  adopted: 

REGULATIONS  TO  PREVENT  THE  SPREAD  OF  CONTAGIOUS  DISEASES 
AMONG  FRUIT  AND  FRUIT-  TREES;  AND  FOR  THE  PREVENTION, 
TREATMENT,  CURE,  AND  EXTIRPATION  OF  FRUIT  PESTS,  AND  OF  DIS- 
EASES OF  FRUIT  AND  FRUIT  TREES;  AND  FOR  THE  DISINFECTION  OF 
GRAFTS,  SCIONS,  ORCHARD  DEBRIS,  EMPTY  FRUIT  BOXES,  ETC. 

AU  purchasers  who  shall  receive  fmit  In  any  box,  sack,  or  other  package  of  any  descrip- 
tion, snail  immediately  upon  receiving  the  same  disinfect  each  box,  sack,  or  other  package, 
by  subjecting  it  to  boiling  water  or  steam  under  pressure  for  a  suflBcient  length  or  time  to 
destroy  all  insects  or  Rerms  attached  to  or  contained  in  such  box,  sack,  or  other  package; 
and  all  such  boxes,  sacks,  and  other  packages  shall  be  kept  secure  from  infection  so  long 
as  they  remain  in  the  place  where  disinfected. 

Disinfection  op  Fruit  Trees,  Scions,  Etc. 

For  the  purpose  of  disinfecting  fruit  trees,  scions,  cuttings,  grafts,  etc.,  the  following  Is 
recommended: 

Whale-oil  soap  (80  per  cent  strength) 5  pounds. 

Water 4  gallons. 

Directions.— Dissolve  thoroughly  soap  in  water,  and  immerse  the  tree,  scion,  cutting,  or 
plant  for  at  least  two  minutes,  while  the  solution  is  still  hot,  or  for  such  length  of  time  as 
will  destroy  all  insects  or  germs. 

Pernicious  ( Aspidiotus  Perniciosus)  Scale. 

Summer  Remedy  for  Peaches. 

Potash 14  pounds. 

Caustic  soda  (98  per  cent) 8  pounds. 

Lime  unslacked 5  pounds. 

Fish  oil,  polar  or  seal 10  gallons. 

Directions.— Firstr-Dissolve  the  soda  and  potash  by  placing  them  together  in  about  ten 
or  twelve  gallons  of  water. 

Second— Slsick  the  lime  in  a  barrel  in  two  gallons  of  water :  then  add  the  fish  oil  to  the 
lime  and  stir  well  until  the  lime  and  the  oilhave  turned  to  a  thick  batter;  then  add  the 
soda  and  potash,  water,  boiling  hot,  and  stir  well  with  a  dasher  for  five  minutes  or  more. 
Leave  standing  for  about  four  or  six  hours;  fill  up  with  cold  water;  do  not  pour  in  all  the 
water  at  once,  but  about  two  buckets  at  a  time.  Stir  well  as  the  first  two  buckets  of 
water  go  in  to  prevent  lumps.  Use  the  following  day.  Apply  cold,  one  pound  to  the  pal- 
Ion  of  water.  In  dissolving  it  do  not  boil,  but  weigh  the  amount  to  be  used,  place  m  a 
barrel,  and  on  top  of  it  pour  hot  water,  about  one  bucket  to  every  hundred  pounds  of 
material.  After  pouring  in  the  hot  water,  stir  lively  with  a  dasher  until  it  is  entireljr  dis- 
solved, then  reduce  with  cold  water  until  sufficiently  thin  to  pass  through  'the  strainer; 
then  place  in  the  tank  and  fill  up  with  water ;  stir  well  and  it  is  ready  for  use ;  apply  cold. 

Suminer  Remedy  for  Pears  and  Apples. 

Caustic  soda  (98  percent) 10  pounds. 

Potash 10  pounds. 

Tallow 40  pounds. 

Resin  — 40  pounds. 

Direciions.—First—Dissolye  the  potash  and  soda  in  ten  gallons  of  water.  When  dis- 
solved, place  the  whole  amount  in  a  barrel  (fifty-gallon  measure). 

Swond— Dissolve  the  tallow  and  resin  together.  When  dissolved,  add  the  same  to  the 
potash  and  soda  in  the  barrel,  and  stir  well  for  five  minutes  or  so.  Leave  standing  for 
about  two  hours,  then  fill  up  with  water,  stirring  well  as  every  bucket  of  water  goes  in. 
Use  the  following  day.  one  pound  to  the  gallon  of  water;  apply  warm. 

Winter  Remedy, 

Lime 25  pound? 

Sulphur 20  pounds^ 

Salt 15  pounds- 
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i>*«ceiofM.— Take  ten  pounds  of  lime,  twenty  pounds  of  sulphur,  and  twenty  gallons  of 
water;  boil  until  the  sulphur  is  thoroughlv  dissolved.  Take  the  remaining  fifteen  pounds 
of  lime  and  fifteen  pounds  of  salt,  and  when  thoroughly  slacked,  mix  together  and  add 
enough  water  to  make  in  all  sixty  gallons  of  solution ;  strain  and  spray  warm. 

Brown  Apbicot  Scalk. 

Summer  Remedy. 

Caustic  soda  (98  per  cent) - 1   pound. 

Resin 6  pounds. 

Water 40  gallons. 

Direction,— 'Boil  caustic  soda  in  one  and  one  half  gallons  of  water.  When  dissolved, 
take  out  and  lay  aside  one  half  of  the  solution;  then  add  resin  to  the  remainder  in  the 
kettle.  After  resin  is  dissolved,  add  slowly  balance  of  soda  solution.  When  thoroughly 
cooked,  add  water  to  make  in  all  forty  gallons  of  solution ;  apply  warm. 

Winter  Remedy, 

Sulphur \ 1 20  pounds. 

Lime - 25  pounds. 

Salt -■ 15  pounds. 

Directions,— TB^e  ten  pounds  of  the  lime,  twenty  pounds  of  the  sulphur,  and  twenty 
gallons  of  water.  Boil  until  the  sulphur  is  thoroughly  dissolved.  Take  the  remainder— 
fifteen  pounds  of  lime  and  fifteen  pounds  of  salt— slack,  and  add  water  to  make  the  whole 
mixture  sixty  gallons.  Mix  the  whole  together,  strain,  and  spray  on  the  trees  milk  warm 
or  warmer.  This  can  only  be  applied  when  the  foliage  is  off  the  tree,  and  has  in  this  con- 
dition no  injurious  effect  on  the  fruit  buds  or  tree  whatever. 

Fob  Cottony  Cushion  (Icebya  Pubchasi)  Scale. 

Caustic  soda  (98  percent) 2  pounds. 

Resin  10  pounds. 

Directions.— 'hoiX  caustic  soda  in  one  and  one  half  gallons  of  water.  When  dissolved, 
take  out  and  lay  aside  one  half  of  the  solution;  then  add  resin  to  the  remainder  in  the 
kettle.  After  resin  is  dissolved,  add  slowly  balance  of  soda  solution.  When  thoroughly 
cooked,  add  water  enough  to  make  in  all  forty  gallons  of  solution;  apply  warm. 

Fob  Black  Scale  (Lecanium  Olea)  on  Olive  Tbsbs. 

Five  gallons  best  kerosene  oil.  150  degrees  test;  one  and  one  fourth  pounds  good  com- 
mon soap,  or  one  bar  and  a  half  of  soap  usually  sold  as  pound  packages ;  two  and  a  half 
gallons  of  water.  This  makft  the  emulsion.  When  using,  dilute  six  and  one  half  gallons 
of  water  for  each  gallon  of  oil,  and  to  this  mixture  add  two  and  a  half  pounds  of  good 
home-made  soap  dissolved  in  boiling  water.  All  this  mixing  should  be  done  with  hot 
water,  and  applied  at  a  temperature  of  140  degrees  Fahrenheit. 

Red  Scale  (Aspidiotus  Axtbantii)  on  Citbus  Tbees. 

Caustic  soda  (98  per  cent) 8  pounds. 

Resin 15  pounds. 

Whale  oil  or  fish  oil - 2  quarts. 

Directions.— BoH  oil,  resin,  and  caustic  soda  together  in  about  ten  ^dlons  of  water  for 
about  three  or  four  hours;  then  add  water  enough  to  make  in  all  one  nundred  gallons  of 
solution.    Apply  warm.    Must  be  cooked  well  as  per  directions,  to  secure  best  results. 

Fob  Codlin  (Cabpocapsa  Pomonella)  Moth. 

For  Early  Ripening  Apples  and  Pears. 

Spra^  once  with  one  pound  of  Paris  green  to  one  hundred  and  eighty  gallons  of  water, 
when  just  out  of  bloom. 

For  Fall  and  Winter  Apples  and  Pears. 

Spray  twice.  First  application  as  above;  second  application  with  one  pound  of  Paris 
green  to  two  hundred  gallons  of  watet.  Use  the  Paris  green  without  any  additions,  sim- 
ply stirring  the  liquid  continually  and  straining  it  before  using. 

Fob  Woolly  (Schizoneuba  Lanioeba)  Aphis. 

Root  Fmm.—'DreBa  liberally  with  ashes,  especially  in  moist  localities,  or  use  gas  lime, 
about  one  and  one  half  shovelfuls  around  each  tree  in  such  a  manner  that  it  will  not 
come  in  direct  contact  with  the  bark  of  the  tree. 

Branch  J'orm.— Brush  with  kerosene  emulsion,  or  resin  solution,  or  spray. 
31" 
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For  Flowering  Shrubs  or  Garden  Plants, 

Sulphur 1  pound. 

Lime - 1  pound. 

Water 2galIons. 

Directions.— Boil  the  ingredients  together  one  hour.  Dilute  one  gallon  of  the  mixture 
with  three  gallons  of  water;  use  more  or  less  water  according  to  the  strength  of  the  plant. 

BOBBBS. 

Guard  trees  from  infection  by  placing  a  shake  or  board  on  the  south  and  west  sides  of 
the  tree,  which  protects  it  from  sunburn;  or  give  a  coating  of  whitewash,  containing  some 
soap  and  sulphur.    In  removing  a  borer,  smear  the  wound  over  with  grafting  wax. 

Peach  Root  (Sannania  Pacifica)  Bores. 

Remove  the  earth  at  the  base  of  the  tree  and  wrap  up  the  trunk  with  stout  parafflne 
paper,  and  pile  up  against  the  paper  air-slacked  lime  or  ashes. 
.  ■  * 

Note. — Whererer  beneficial  ioaecta  or  paruitee  are  decreasing  the  spread  of  iAjorions  insect  pests,  no  spray  or 
wash  should  be  used,  and  the  parasites  should  be  colonized  and  taken  care  of. 

The  following  resolution  was  adopted  on  motion  of  Commissioner  White: 

Resolvedt  That  a  special  agent  be  sent  to  Australia  and  New  Zealand,  to  there  collect 
such  parasites  that  prey  upon  all  scale  and  other  insects  injurious  to  fruit  and  fruit  trees; 
provided^  that  said  agent  shall  not  import  into  this  State  any  such  parasites  that  are  inju- 
rious to  fruit,  fruit  trees,  or  vegetation,  but  that  only  prey  upon  any  such  scale  or  other 
insects. 

On  motion,  the  naming  of  said  agent  was  referred  to  the  Executive  Com- 
mittee, that  they  refer  the  subject-matter  to  the  Attorney-General,  as  to  the 
power  of  the  Board. 

Commissioner  Kimball  moved  that  the  date  for  the  holding  of  the  next 
State  Fruit  Growers'  Convention  be  referred  to  the  President,  with  full 
power  to  act,  and  that  said  Convention  be  held  at  Fresno,  in  November 
next. 

The  Board  then  adjourned  to  meet  in  November  next,  at  Fresno,  at  the 
call  of  the  President. 


November  4, 1889. 

The  Board  met  in  pursuance  to  call  issued  by  the  President  of  the 
Board,  at  2:30  p.  m. 

The  meeting  was  called  to  order  by  President  Cooper,  and  the  following 
Commissioners  answered  to  their  names:  Commissioners  Buck,  Kimball, 
»  kosher,  Thomas,  Runyon,  Vice-President  Peck,  and  President  Cooper. 

The  minutes  of  April  fifteenth  and  nineteenth,  and  the  special  meeting 
of  June  29, 1889,  were  read  and  duly  approved. 

The  report  of  the  Secretary  was  read,  and,  on  motion,  was  accepted  and 
ordered  placed  on  file.     (See  report  on  page  18.) 

The  report  of  the  Treasurer  was  read  and  ordered  filed.  (See  report 
on  page  12.) 

The  resignation  of  N.  W.  Motheral  as  Special  Agent  was  read,  and 
accepted  on  motion  of  Commissioner  Kimball. 

Commissioner  Kimball  offered  the  following  resolution: 

Resolved,  That  in  accepting  the  resignation  of  N.  W.  Motheral  as  Entomologist  of  the 
Board,  we,  the  State  Board  of  Horticulture,  tender  Mr.  Motheral  a  vote  of  thanks  as  our 
a]^preciation  of  the  valuable  services  rendered  the  State  during  his  official  connection 
with*  the  Board  as  its  Entomologist,  particularly  in  his  successful  efforts  in  bringing  the 
fruit  growers  of  the  different  sections  together  for  discussion  and  the  dissemination  of 
knowledge  so  essential  to  successful  fruit  growing. 

Adopted. 

On  motion,  the  Board  adjourned  to  meet  at  the  call  of  the  President. 
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November  8,  1889. 

The  Board  met  in  pursuance  to  adjournment. 

The  meeting  was  called  to  order  by  President  Cooper. 

There  were  present:  Commissioners  Block,  Buck,  Kimball,  Mosher,  Peck, 
Thomas,  Runyon,  and  President  Cooper.    Absent:  Commissioner  White. 

On  motion  of  Commissioner  Block,  twenty  thousand  Bulletins  No.  53 
were  ordered  printed. 

Commissioner  Block  moved  that  the  next  State  Fruit  Growers*  Conven- 
tion be  held  at  Los  Angeles,  in  March  next,  the  date  thereof  to  be  fixed  by 
the  Executive  Committee. 

Motion  carried. 

Commissioner  Block  moved  that  when  the  Board  does  adjourn,  it  do  so 
to  meet  in  Los  Angeles  on  March  10, 1889,  at  one  o'clock  p.  m. 

Motion  carried. 

On  motion,  the  memorial  to  Congress  on  forestry  was  referred  to  the 
President  with  full  power  to  act. 

The  Board  then  adjourned. 
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XXXIV. 

SYNOPSIS  OF  THE  REPORTS  OF  N.  W.  MOTHERAL/ 
SPECIAL  AGENT. 


SAN  MATEO  COUNTY. 

The  Australian  beetle  had  been  colonized  at  San  Mateo  and  was  doing 
well,  and  promised  to  rid  this  section  of  the  cottony  cushion  scale.  Black 
scale  was  found  here,  and  indications  of  a  parasite,  which  I  did  not  find. 
Lace-wing  flies  were  found,  but  they  were  not  sufficiently  active  or  numer- 
ous to  accomplish  much  eood. 

At  Menlo  rark  the  red  scale,  the  black,  and  the  cottony  cushion  scale 
were  found.  At  this  place  they  seemed  to  be  keeping  all  the  scales  in  check 
by  a  wash  of  whale-oil.  soap  and  tobacco.  The  party  who  prepared  it  gave 
me  the  following  as  the  proportions:  Whale-oil  soap,  four  pounds;  tobacco, 
two  pounds;  and  twenty  gallons  of  water.  The  soap  is  dissolved,  and  the 
decoction  of  tobacco  is  then  added,  and  sprayed  warm. 

In  accordance  with  instructions,  I  proceeded  to  Los  Angeles,  where  I 
arrived  July  eighteenth,  and  went  at  once  to  Alhambra.  Near  this  place, 
at  San  Gabriel,  the  Australian  ladybug  had  been  colonized  in  an  orange 
grove,  the  property  of  Mr.  J.  R.  Dobbins.  His  orchard,  atone  time,  he  con- 
sidered almost  destroyed  by  the  cottony  cushion  scale.  The  Vedalia  car- 
dinalia  had,  at  the  time  of  my  visit,  cleaned  up  his  whole  orchard  until  it 
was  difficult  to  find  a  living  scale,  and  the  larvsB  of  the  Vedalia  were 
crawling  over  the  ground  under  the  trees  by  the  million. 

I  was  shown  in  a  greenhouse  in  Los  Angeles  three  new  scales  lately 
introduced  upon  plants  from  Japan  and  Australia.  I  do  not  think  any  of 
these  scales  are  likely  to  prove  troublesome,  but  we  are  all  the  time  liable 
to  get  injurious  insects  in  this  way. 

(Report  July  24,  1889.) 

CDRCULIO. 

In  Instructions  No.  2, 1  was  directed  to  go  to  Sacramento  and  investigate 
the  rumor  that  the  curculio  had  appeared  there.  I  examined  all  the  fruit 
stands  in  the  city  handling  plums;  interviewed  all  the  growers,  dealers, 
and  shippers  I  could  find  in  the  city,  and  went  to  the  only  orchard  where  I 
thought  likely  to  find  anything  of  this  character,  and  failed  in  finding  any- 
thing to  substantiate  the  statement  that  curculio  was  in  Sacramento  or  the 
surrounding  country.    There  was  no  proper  foundation  for  the  report. 

(Report  August  8, 1889.) 

NEVADA  COUNTY. 

The  leading  industry  of  this  county  is  mining,  and  until  recently  but 

little  attention  has  been  given  to  fruit.    The  western  part  of  the  county  is 

•  less  than  one  thousand  feet  above  the  sea  level,  while  the  eastern  part  rises 

•  Resigned  November  4, 1889. 
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to  an  altitude  of  eight  thousand  feet,  The  annual  rainfall  is  about  fifty 
inches.  The  land,  though  broken,  is  moderately  fertile.  From  these  facts 
it  may  be  seen  that  the  fruit  industry  of  the  county  may  in  future  assume 
an  importance  it  does  not  now  possess.  All  the  deciduous  fruits  do  well, 
and  are  valuable  because  they  npen  later  than  in  the  counties  at  a  lower 
sea  level.    This  is  especially  true  with  the  Bartlett  pear. 

The  insects  injurious  to  fruit  and  fruit  trees  found  here  are  codlin  moth 
and  San  Jose  scale.  Three  fourths  of  the  apples  and  pears  of  the  county 
were  lost  this  year  from  the  codlin  moth.  Tne  trees  in  the  lower  lands, 
where  the  supply  of  water  is  unlimited,  have  suffered  greatly  from  scale. 

There  has  been  but  little  done  to  kill  the  codlin  moth,  except  to  bandage 
the  trees  with  burlap  and  destroy  the  larv».  A  few  parties  used  Paris 
green  to  a  very  limited  extent,  with  no  appreciable  results. 


SUTTER  COUNTY. 

This  county,  until  recently,  has  been  wholly  engaged  in  agriculture.  The 
land  is  level  and  very  fertile,  and  yielded  such  bountiful  harvests  of  grain 
that  the  inducement  to  raise  fruit  for  profit  was  small.  Deciduous  fruits 
have  been  planted  upon  a  large  scale  in  the  last  few  years,  and  the  experi- 
ment has  been  very  successful  in  every  line  of  fruit  planted. 

The  red  orange  scale  is  found  on  orange  trees,  and  also  the  San  Jos^ 
scale  in  several  deciduous  orchards;  and  the  plum  trees  at  several  points  in 
the  county  are  infested  with  yellow  mites. 


YUBA  COUNTY. 

The  southern  and  western  parts  of  this  county  are  comparatively  level 
and  the  eastern  is  broken.  Deciduous  and  citrus  fruits  are  successfully 
grown  in  both  sections  of  the  county.  There  is  a  thermal  belt  along  the 
foothills  that  grows  fruit  of  every  kind.  Some  of  the  finest  oranges  are 
grown  here,  though  not  on  a  large  scale,  although  the  largest  orange  grove 
m  this  part  of  the  State  was  planted  here  last  June.  The  orance  and  the 
olive  are  both  being  planted  extensively  in  the  western  part  of  tne  county. 
•  Trees  examined  in  the  town  of  Marysville  were  badly  infested  with  red 
orange  scale,  and  San  Jose  scale  was  also  found  in  several  orchards 
of  deciduous  fruits.  Neither  of  these  scales  are  found  elsewhere  in  the 
county.    The  codlin  moth  is  also  found  in  almost  every  apple  orchard. 

[Since  this  report  was  made,  a  County  Board  of  Horticultural  Commis- 
sioners has  been  appointed,  and  they  caused  all  infested  trees  to  be  most 
thoroughly  sprayed  and  cleaned.] 

BUTTE   COUNTY. 

This  is  a  mining,  lumbering,  and  agricultural  county.  That  part  of 
the  county  lying  east  of  Oroville  is  mountainous.  The  miners  who  first 
settled  this  part  of  the  county  planted  a  few  trees  around  their  houses  at 
that  time,  chiefly  for  ornament.  There  are  a  few  points  in  the  thermal 
belt  where  orange  trees  have  been  recently  planted. 

At  Forbestown  there  are  a  few  apple  and  peach  trees,  but  no  orchards 
of  any  commercial  importance.     A  few  persons  at  Wyandotte  have  utilized 
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the  water  of  a  small  mining  ditch  and  have  planted  oranges,  olives,  and 
almonds.  These  orchards  Took  well,  but  have  not  come  into  bearing  yet. 
It  is  evident  that  citrus  fruits  will  do  well,  as  there  is  in  Oroville  a  plantain 
(a  species  of  tender  banana)  in  full  bearing  in  the  open  air  ana  unpro- 
tected. There  is  also  plenty  of  water  for  irrigation  in  the  rivers,  of  which 
but  little  has  been  utilized.  The  country  around  Chico  has  been  planted 
to  deciduous  fruits  extensively;  also,  the  olive  and  orange  are  grown. 

The  citrus  trees  of  this  county  are  free  from  insect  pests.  At  one  or  two 
places  the  soft  orange  scale  was  found,  but  not  numerous.  The  San  Jos^ 
scale  is  found  at  Oroville,  but  nowhere  east  of  that  point.  Many  of  the 
orchards  around  Chico  are  badly  infested  with  this  scale.  The  codlin 
moth  and  the  woolly  aphis  are  also  found  well  distributed  over  the  county. 
The  yellow  mite  is  destructive  to  the  foliage  of  the  prune  orchards. 

The  twice-stabbed  ladybug  was  numerous  in  many  of  the  orchards 
around  Chico,  and  in  some  places  evidently  reduced  the  number  of  the 
San  Jose  scales,  almost  cleaning  some  trees  entirely.  The  cast-off  skins 
of  the  larvae  can  be  seen  at  this  time  clinging  to  the  trees.  At  several 
places  the  codlin  moth  has  disappeared  without  any  known  cause.  I 
think  it  possible  that  there  is  a  parasite  at  work  here  in  early  spring  which 
cannot  be  found  later  in  the  season.  Close  observation  in  the  spring  would 
be  rewarded  with  a  discovery  of  this  parasite.  The  larva  of  the  lace-wing 
fly  was  found  feeding  upon  tne  woolly  aphis. 

Sutter  and  Yuba  Counties  have  a  joint  Horticultural  Society,  and  it 
was  my  privilege  to  meet  with  them  on  the  eighteenth.  I  saw  here  more 
interest  and  enthusiasm  than  I  have  seen  elsewhere  upon  the  subject  of 
horticulture  in  California.  At  Chico  there  is  a  similar  society,  which  had 
a  meeting  on  the  twenty-fifth,  called  by  the  citizens  and  members  of  the 
society.    This  was  well  attended,  and  unusual  interest  was  manifested. 


SACRAMENTO  COUNTY. 

At  Sacramento  City  the  Australian  ladybug  has  spread  over  the  city 
and  is  doing  good  work.  Investigation  in  rlacer  County  led  to  the  discov- 
ery of  the  fact  that  peaches  and  plums  were  both  injured  this  year  by  a 
worm.  The  people  of  Placer  County  say  that  it  is  only  troublesome  when 
the  spring  rains  continue  late.  This  can  be  accounted  for  by  supposing 
that  the  moth  has  a  parasite  which  is  destroyed  by  the  late  rains.  The 
salt,  sulphur,  and  lime  wash  was  used,  producing  good  results  and  invig- 
orating the  trees.  On  the  peach  the  difference  before  and  after  treating 
was  very  marked.  The  orange  trees  were  clean  and  looked  thrifty.  Neither 
the  red  nor  cottony  cushion  scale  has  appeared  in  this  county. 

The  orchards  around  Sacramento  are  troubled  with  codlin  moth  and  San 
Jos^  scale.  But  little  is  being  done  to  check  the  codlin  moth,  and  all  the 
late  apples  are  given  up  to  them.  The  fruit  growers  are  washing  their 
trees  with  summer  washes  to  kill  the  San  Joe€  scale,  and  are  succeeding 
in  a  measure. 

Almost  every  fruit  grower  has  a  different  remedy,  but  caustic  soda, 
whale  oil,  and  sulphur  are  used  in  almost  all  of  them,  the  main  difference 
being  the  proportions  and  manner  of  preparing.  One  thing  I  noticed,  that 
where  the  trees  were  clean  and  vigorous  the  summer  washes  did  not  hurt 
the  foliage,  but  where  the  scales  had  in  a  measure  destroyed  the  vitality  of 
the  tree  the  leaves  were  scorched. 
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From  Sacramento  City  down  the  river  is  one  of  the  finest  fruit  belts  in 
the  State.  Cheap  freights  and  fertile  land  have  stimulated  the  industry  of 
fruit  growing,  until  it  has  assumed  immense  proportions.  Trees  grow 
rapidly,  and  come  into  bearing  soon.  The  San  Jos^  scale  has  given  the 
most  trouble.  The  people  spray  spring,  summer,  and  winter,  and  by  dint 
of  hard,  persistent  work  keep  this  scale  in  check. 

The  pear  slug  and  pear-leaf  caterpillar  come  in  each  year  for  a  share  of 
the  fruit  grower's  attention.  The  remedies  used  to  destroy  both  of  the. 
insects  are  Paris  green  or  London  purple,  one  pound  to  two  hundred  gallons 
of  water,  sprayed  on  when  the  worms  first  hatch.  A  minute  chalcid  fly,  a 
parasite  of  this  caterpillar,  is  here  found  in  great  numbers — some  four  or 
five  in  each  cocoon.  This  caterpillar  has  done  considerable  damage  to  the 
pear  orchards  this  season  in  this  section,  but  I  think  this  chalcid  fly  will 
keep  them  in  check  in  the  future.  This  caterpillar  lays  its  e^gs  the  last  of 
March,  and  the  egg  hatches  in  ten  days;  the  caterpillar  attains  its  growth 
in  twenty  days,  then  descends  to  the  earth  and  spins  a  paper-like  cocoon 
and  hibernates  until  next  spring.  The  caterpillar  strips  the  pear  tree  of 
its  leaves 

(Report  August  25, 1889.) 


EL  DORADO  COUNTY, 

This  is  one  of  the  oldest  fruitrgrowing  counties  in  the  State,  yet  the  busi- 
ness has  never  been  extensive.  Gold  was  first  discovered  here,  and  mining 
has  absorbed  everything  else.  All  the  deciduous  fruits  grow  well  here,  ana 
the  trees  bear  to  a  great  age.  Both  apple  and  peach  trees  mav  be  seen  at 
several  places  in  the  county,  from  thirty  to  thirty-five  years  old,  still  vigor- 
ous and  bearing  well.  In  sheltered  places  oranges  grow  well.  The  fruits 
ripen  later  in  the  valleys,  and  stand  transportation  better.  Bartlett  pears 
ripen  the  last  of  September  and  the  first  of  October. 

The  injurious  insects  found  in  this  county  are  San  Jose  scale,  codlin 
moth,  and  woolly  aphis.  But  little  has  been  done  to  exterminate  these 
pests.  A  few  parties  have  sprayed  with  the  sulphur  and  lime  preparation 
recommended  by  the  Board,  and  succeeded  in  killing  the  San  Jose  scale, 
where  a  shower  of  rain  did  not  follow  immediately  after  the  work  was  done. 
The  Paris  green  remedy  has  been  used  very  successfully  against  the  codlin 
moth. 

At  Placerville  a  public  meeting  was  held,  and  a  number  of 'the  prominent 
fruit  growers  of  the  county  were  present.  There  was  considerable  enthusi- 
asm in  the  meeting,  and  by  a  unanimous  vote  preliminary  steps  were  taken 
to  have  a  County  Board  of  Horticultural  Commissioners  appointed. 


YOLO  COUNTY. 

All  the  deciduous  fruits  are  grown  in  this  county.  Almonds  and  En- 
glish walnuts  are  also  extensively  grown. 

At  Winters  a  public  meeting  was  held,  which  was  well  attended  by  the 
fruit  growers  of  the  neighborhood,  and  I  gave  such  instruction  and  advice 
as  was  deemed  necessary  to  equip  the  fruit  growers  for  the  work  of  insect 
extermination. 

At  Woodland  another  meeting  was  held,  and  specimens  of  many  injuri- 
ous insects  infesting  fruits  and  fruit  trees  were  obtained,  and  instruction 
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given  as  to  the  most  successful  means  used  to  exterminate  them.  This 
mode  of  procedure  seemed  to  accomplish  the  design  of  ray  visit  to  the 
counties  better  than  any  other.  These  meetings  always  left  the  fruit  grow- 
ers enthusiastic,  and  in  sympathy  with  the  work  of  the  Board. 

For  San  Jos^  scale  and  codlin  moth  the  remedies  of  the  Board  were 
recommended,  and  by  some  parties  have  been  successfully  used.  For  pear 
slug  and  green  pear  caterpillar  any  of  the  summer  washes  of  whale-oil  soap 
are  effective,  to  which  is  added  a  little  Paris  si'een. 

A  party  at  Davisville  (a  large  fruit  grower)  claimed  to  have  driven  off 
the  twelve-spotted  Diabrotica  by  the  use  of  sulphur  and  Paris  green.  He 
used  a  bucketful  of  sulphur  to  one  half  pint  of  Paris  green,  and  dusted 
this  over  the  trees.  This  he  did  by  putting  the  mixture  in  a  grain  sack 
and  fastening  it  to  a  long  pole,  and  shaking  it  over  the  trees. 


COLUSA  COUNTY. 

At  College  City,  Williams,  and  Willows  there  is  but  little  fruit.  At 
Maxwell  the  orchards  are  in  good  condition.  At  Colusa  there  are  large 
orchards  of  deciduous  fruits,  and  in  a  few  places  experiments  are  being 
made  in  the  growth  of  the  orange,  which  promises  well.  The  old  orchards 
along  the  river  have  been  neglected,  and  as  a  consequence  are  seriously 
damaged  by  the  San  Jose  scale,  and  the  apples  and  pears  are  injured  by 
the  codlin  moth;  their  commercial  value  almost  destroyed.  The  yellow 
mite  has  been  very  destructive  in  the  prune  orchards  this  season,  and  in  a 
few  localities  the  thrips  have  damagea  the  foliage  of  the  pear  trees. 

For  San  Jos^  scale  and  codlin  moth,  I  advised  the  use  of  the  remedies 
recommended  by  the  Board,  which  have  been  found  most  successful  in  this 
part  of  the  State,  viz.:  sulphur,  lime,  and  salt  for  scale,  and  Paris  green, 
one  pound  to  one  hundred  and  sixty  gallons  of  water,  for  codlin  moth. 

I  succeeded  in  having  a  public  meeting  at  this  place,  and  a  large  num- 
ber of  fruit  growers  were  present.  This  was  the  most  interesting  meeting 
held  during  the  month  and  the  most  profitable. 


TEHAMA  COUNTY. 

At  Red  Bluff,  or  in  the  surrounding  country,  the  farmers  are  beginning 
to  plant  deciduous  fruits.  All  along  the  Sacramento  River,  in  this  county, 
the  orange  does  well,  and  is  free  from  insect  pests.  In  this  county  I  could 
not  get  a  public  meeting,  and  I  found  it  almost  impossible  to  get  over  the 
roads,  and  a  few  fruit  growers  in  Red  Bluff  were  all  I  could  get  together. 
Through  the  papers  of  the  county  I  gave  such  instructions  as  I  deemed 
necessary. 

(Report  October  31, 1889.) 
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XXXV. 

COUNTY  HORTICULTURAL  COMMISSIONS. 


REPORT  OF  THE  ALAMEDA  COUNTY  BOARD. 

EDEN  TOWNSHIP. 

The  fruit  interest  in  this  township  occupies  a  large  share  of  the  attention 
of  the  population,  and  from  the  orchards  much  of  the  wealth  and  prosperity 
has  been  realized. 

The  cherry,  plinn,  prune,  apricot,  apple,  and  pear,  currant,  gooseberry, 
raspberry,  and  blackberry  are  at  their  best  in  this  section,  peaches  doing 
better  a  little  further  south,  in  Washington  Township.  Many  of  the  old 
cherry  trees  have  succumbed  to  the  three  comparatively  dry  seasons,  but 
otherwise  the  orchards  present  a  healthy  appearance.  Paris  green  has 
been  used  to  some  extent  for  the  checking  of  the  codlin  moth,  with  more  or 
less  success,  corresponding  to  the  thoroughness  with  which  the  remedy  was 
applied.  The  same  success  may  be  reported  in  regard  to  the  use  of  the 
remedies  for  the  extermination  of  the  San  Jos^  scale  {Aapidiotvs  pemici- 
o»a8),  the  Greenback  Company's  insecticide  potash  being  used  to  quite  an 
extent  for  this  pest. 

This  summer  a  new  pest  has  appeared  on  our  apricot  and  prune  trees, 
in  the  shape  of  the  "brown  apricot  scale,"  and  is  to  be  found  in  nearly  every 
orchard.  It  causes  the  fruit  to  present  a  smutty  appearance,  similar  to  the 
smutty  orange  from  scale-infested  trees.  For  this  pest  we  hope  for  a  para- 
site, but  will  doubtless  use  some  lye  solution  in  the  meantime.  The  grow- 
ers are  anxious  to  do  all  in  their  power  to  keep  their  properties  in  a  healthy 
condition.  As  a  whole,  we  think  the  orchards  of  this  section  will  compare 
favorably  with  any  in  the  State. 

OAKLAND  AND  BROOKLYN  TOWNSHIPS. 

I  have  visited  nearly  all  the  orchards  in  my  district,  and  devoted  much 
time  in  counteracting  the  destructive  work  of  injurious  insects  in  orchards. 
There  seems  to  be  scarcely  an  apple  or  pear  orchard  free  from  the  ravages 
of  the  codlin  moth,  and  whenever  the  usual  remedies  have  been  used, 
satisfactory  results  have  been  obtained. 

The  oyster  scale  {Mytilaapis  pomorum),  so  destructive  to  apple  trees  in 
this  district,  is  decreasing,  and  in  time  may  be  entirely  exterminated  by 
the  aid  of  some  of  the  numerous  parasites. 

Aapidiotus  pernicioma,  or  San  Jos^  scale,  is  one  of  the  most  destructive 
of  pests.  Its  work  can  be  seen  in  the  unsightly  appearance  of  the  pear 
and  apple  trees  in  this  portion  of  the  county.  The  ravages  of  this  insect 
are  almost  unbearable,  and  unless  proper  measures  are  taken  to  keep  the 
pest  in  subjection,  much  damage  may  result.  It  pleases  me  to  be  aole  to 
report  that  this  injurious  insect  is  not  found  in  many  orchards  in  the 
northern  part  of  the  county. 
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The  woolly  aphis  {Schizoneura  lanigera)  is  in  almost  every  apple  orchard. 
Concentrated  lye  has  been  the  best  remedy  for  its  destruction. 

Many  of  the  orchards  in  the  city  of  Alameda  and  Fruitvale  are  divided 
up  into  city  lots,  and  very  little  progress  can  be  made  among  so  many 
small  orchards.  The  hillside  orchards,  especially  those  where  the  tree& 
are  exposed  to  the  winds,  are  nearly  free  from  many  of  the  scale  pests. 

The  codlin  moth,  so  destructive  in  sheltered  orchards,  rarely  troubles- 
the  exposed  fruit  trees. 

The  nurseries  of  Oakland  and  Alameda  present  a  healthy  and  clean 
appearance.  Those  who  make  a  business  of  growing  fruit  trees  and  fruit 
appreciate  the  necessity  of  having  their  trees  free  from  noxious  pests,  and 
do  all  in  their  power  to  have  them  well  disinfected  at  all  times. 

Before  closing  this  brief  report,  I  must  state  that  the  gentlemen  who  are 
associated  with  me  in  the  Board  have  shown  a  commendable  willingness 
to  cooperate  with  me  in  ever^hing  that  has  been  necessary  to)  free  the 
fruit  trees  of  the  county  from  injurious  insect  pests. 

WASHINGTON  AND  MURRAY  TOWNSHIPS, 

I  have  concluded,  from  the  nature  of  the  appointment  and  the  instruc- 
tions received,  that  the  duty  of  the  members  of  the  County  Board  was  to^ 
exercise  a  supervision  of  the  orchards  within  a  certain  district,  or  within 
the  county  as  far  as  possible,  by  visiting  them,  examining  the  trees,  and 
reporting  to  the  owners  of  all  infected  orchards  their  condition,  and  sug- 
gesting remedies  for  the  destruction  of  fruit  pests. 

On  December  30, 1886,  we  visited  several  orchards  in  this  neighborhood, 
but,  although  we  endeavored  to  impress  their  owners  with  the  danger  they 
courted  in  allowing  the  scale  to  get  a  foothold,  and  the  consequences  that 
would  surely  follow  if  not  attended  to  by  having  the  trees  sprayed,  yet  I 
am  sorry  to  have  to  state  the  advice  has  not  been  acted  upon  until  within 
the  last  year,  and  then  with  not  very  satisfactory  results. 

Prom  the  last  date  I  visited  up  to  June,  1887,  between  seventy-five  and 
one  hundred  orchards,  large  and  small.  I  found  the  majority  of  them 
clean,  but  of  those  that  were  infested  but  one  or  two  of  the  owners  had 
made  any  effort  in  the  matter,  simply  because  many  of  them  could  Or 
would  not  see  the  necessiU'  of  exertion. 

In  the  year  1888,  the  San  Jose  scale  made  its  appearance  in  some  or- 
chards, but  not  enough  to  create  any  general  alarm,  except  with  a  few  indi- 
viduals. These  parties  made  a  determined  effort  this  spring  (1889)  to 
destroy  it,  but,  unfortunately,  tried  too  many  so  called  remedies,  with  the 
result  that  their  efforts  proved  fruitless,  except  in  one  instance — ^a  block  of 
plum  trees  which  were  sprayed  with  concentrated  lye. 

This  year  (1889)  the  scale  has  appeared  on  all  deciduous  fruit  trees 
except  the  Black  Tartarian  cherry.  I  find  it  on  the  peach  and  apricot 
trees,  the  fruit  of  which  bears  a  very  sorry  appearance,  being  to  a  great 
extent  covered  with  a  black  fungus  or  smut,  rendering  it  almost  unfit  for 
canning  or  drying  unless  it  is  washed;  while  the  leaves  and  limbs  of  the 
trees  present  an  unsightly  appearance  by  the  presence  of  the  smut. 

In  this  locality  all  of  the  orange  and  olive  trees  are  infected  with  the 
black  scale.  And  as  the  orange  is  grown  here  merely  for  ornament,  hardly 
any  one  makes  an  attempt  to  remedy  the  evil,  or  if  they  do,  it  is  not  done 
effectively,  which  leaves  all  orange  and  olive  trees  a  menace  which  is  not 
easy  to  overcome. 

There  is  one  thing  certain,  until  a  community  is  satisfied  individually 
that  it  is  a  question  of  pocket  and  purse,  they  will  not  move  in  any  matter 
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for  the  public  good.    But  the  moment  that  they  find  their  choice  is  **  sink 
or  swim,"  they,  one  and  all,  begin  to  strike  for  the  shore. 

Mow,  fortunately  for  this  locality,  it  stands  on  that  basis,  and  the  out- 
look for  the  near  future  is  very  promising,  that  all  are  going  to  take  a  hand 
in  eradicating  the  evil. 

In  conversation  with  Mr.  H.  Ellsworth,  of  Niles,  the  other  day,  as  to 
what  was  to  be  done,  his  remark  was:  "  If  we  do  not  get  away  with  it,  it 
will  get  away  with  us."  Consequently  I  have  hopes  that  this  season  will 
see  a  great  change  for  the  better,  and  that  in  my  next  report  I  will  be  able 
to  state  that  the  necessary  remedies  have  been  applied  with  satisfactory 
results. 

Respectfully  submitted. 

A.  P.  CRANE, 
Secretary. 

San  Lorenzo,  Cal.,  Oct.  25, 1889. 


REPORT  OF  THE  COLUSA  COUNTY  BOARD. 

I  herewith  beg  leave  to  file  with  your  honorable  Board  the  first  report 
of  the  County  Board  of  Horticultural  Commissioners,  in  and  for  Colusa 
County. 

Six  years  ago  Colusa  County  was  known  only  for  the  reputation  it  had 
justly  earned  for  itself,  as  the  "banner"  wheat-producing  county  of  the 
United  States.  About  that  time,  a  few  energetic  men,  imbued  with  the 
desire  for  progression,  planted  several  small  orchards  in  the  vicinity  of  the 
town  of  Colusa,  and  that  it  has  proved  a  profitable  investment  is  proven 
by  the  fact  that  to-day  there  are  within  the  limits  of  the  county  several 
thousand  acres  of  young  and  bearing  orchards  and  vineyards. 

A  large  canning  and  drjdng  establishment  was  built  during  the  last  year, 
the  capital  stock  being  subscribed  principally  by  producers,  and  which 
closed  only  last  week.  It  is  an  assured  fact,  that  the  day  is  not  far  distant 
when  the  county  will  rank  in  the  production  of  fruit  where  it  always  has 
in  cereals. 

Unfortunately,  in  the  introduction  of  "  fruit  culture,"  as  in  other  portions 
of  the  State,  the  "pests"  of  the  horticulturist  began  to  develop  themselves 
rapidly,  and  with  their  extermination  in  view  a  petition  was  filed  with  the 
Board  of  Supervisors  on  the  third  day  of  November  last,  as  required  by 
the  law  entitled  "  An  Act  to  amend  an  Act  for  the  protection  and  promo- 
tion of  horticultural  interests  of  the  State,"  approved  March  19,  1889. 

The  Board  thereupon  appointed  the  following  named  Commissioners  at 
large  for  the  county:  J.  R.  Totman,  Nathan  Cutler,  Prank  W.  Willis. 

Immediately  on  notification  of  appointment,  the  Commission  met  and 
organized,  electing  the  following  named  officers:  J.  R.  Totman,  President; 
Frank  W.  Willis,  Secretary;  and  Nathan  Cutler  was  elected  to  serve  for 
the  term  of  one  year,  J.  K.  Totman  for  two  years,  and  F.  W.  Willis  for 
three  years.  The  county  was  divided  into  districts.  The  following  com- 
petent men  were  appointed  as  Inspectors  and  Quarantine  Guardians:  W.  J. 
Clare,  College  City;  Robt.  Watts,  Elk  Creek. 

The  Secretary  has  sent  out  about  two  thousand  five  hundred  circulars, 
as  per  inclosed,  and  marked  No.  1,  and  in  each  was  inclosed  a  copy  of  the 
law.  The  Secretary  is  also  sending  out  a  circular  to  every  nurseryman  in 
the  State,  as  a  precautionary  measure  against  importation  of  diseased  and 
infested  trees  into  the  county.    See  circular  inclosed,  and  marked  Circular 
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No.  2.  The  circular  incloeed  and  marked  No.  3  is  explanatory  in  itself.  We 
have  in  our  orchards  some  of  the  worst  enemies  known  to  the  orchardist, 
and  with  which  he  has  to  contend.  We  have  the  Aapidiotus  pemiciosua 
(San  Jos^  Bcale) ^  Aspidiotus  aurantii  (red  scale),  Aspidiotvs citricola  (lemon 
scale),  Carpocapsa  pomonella  (codlin  moth),  Lecanium  olea  (black  scale), 
Anarsia  lineateUa  (peach  moth),  Sclandria  cerasi  (pear  slug),  Schizoneura 
lanigera  (woolly  aphis^,  Thripa^  Tetranychus  telarius  (red  spider\  The 
cottony  cushion  scale  ^Icerya  purchad)  nas  come  under  the  writer  s  notice 
but  twice,  and  each  time  on  orange  trees,  and  as  soon  as  discovered  the 
trees  were  dug  up  and  burned.  Experience  in  remedies  for  the  eradication 
of  the  San  Jos^  scale  has  led  to  the  belief  that  the  wash  recommended 
and  indorsed  by  the  State  Board  of  Horticulture,  consisting  of  sulphur, 
lime,  and  salt,  used  in  proportion  as  per  Bulletin  No.  53,  is  the  most 
eflTective  as  well  as  the  most  inexpensive  remedy  tried  so  far.  We  have 
used  alkaline  washes  as  prescribed,  but  prefer  the  sulphur,  lime,  and  salt, 
as  its  adhesive  qualities  seem  to  prevent  the  young  scale  from  moving 
around  after  hatching,  and  they  consequently  succumb.  Persistent  use  of 
this  mixture  will  produce  satisfactory  results  to  the  most  skeptical. 

I  would  like  to  state  my  experience  with  the  Anarsia  lineateUa  (peach 
moth).  One  year  ago  last  spring  I  noticed  a  great  many  of  the  young 
shoots  of  my  peach  trees  withering;  and  upon  examination  found  that  I 
had  the  peach  moth  to  contend  with.  I  immediately  set  to  work  destroy- 
ing the  larvsB  as  fast  as  they  appeared,  and  also  sprayed  all  the  trees  with 
Paris  green,  one  pound  to  one  nundred  and  seventy  gallons  of  water,  and 
I  am  satisfied  with  good  results,  for  this  year  I  had  but  very  few  moths. 
Thrips  on  pear  trees  are  very  troublesome  to  us;  they  work  on  the  under 
side  of  the  leaf  until  they  absorb  all  the  vitality,  and  the  leaf  turns  black 
and  falls  off.  Some  experiments  have  been  made  to  exterminate  them,  in 
one  instance  with  very  satisfactory  results.  This  instance  was  the  result 
of  an  accident,  and  happened  thus:  Last  May  this  section  of  the  country 
was  a  prey  to  a  species  of  army  worm,  whose  particular  identity  I  failed 
at  the  time  to  discover.  Its  habits,  to  a  certain  extent,  are  similar  to  the 
army  worm  of  the  south  {Leucania  imiptincta) ,  inasmuch  as  it  traveled  in 
large  numbers,  and  its  favorite  food  was  dog  fennel  and  the  lower  leaves 
of  pear  trees.  To  arrest  the  depredations  oi  this  pest  I  used  a  solution  of 
Paris  green  on  young  trees  not  in  bearing,  one  pound  to  one  hundred  and 
twenty  gallons  of  water;  it  not  only  saved  the  trees  from  this  worm,  but 
prevented  the  appearance  of  thrips;  while  my  neighbor  across  the  road 
had  millions  of  them,  and  they  almost  denuded  the  trees.  My  neighbor, 
E.  A.  Bridgeford,  used  whale-oil  soap,  but  the  application  was  made  too 
late  to  judge  the  results.  The  codlin  moth,  so  far,  is  confined  to  old 
orchards  of  a  few  trees,  and  scattered  all  over  the  county.  They  have 
enough  larvae,  however,  to  infest  the  whole  State. 

The  Horticultural  Commission  propose  to  make  a  rigid  fight  against  this 
pest,  and  against  these  old  trees,  and  if  they  deem  it  necessary  these 
trees  will  have  to  be  burnt  up  root  and  branch;  for  we  surely  cannot  ex- 
pose several  thousand  acres  of  young  pear  orchards,  just  coming  into  bear- 
ing, to  the  ravages  of  this  most  dreaded  of  pests.  The  long  dry  season  of 
this  valley  makes  it  a  desirable  home  for  the  red  spider  ( Tetranychus  telarius) 
and  the  yellow  mite.  Experience  has  taught  us  that  a  winter  wash  is 
most  essential  to  rid  the  trees  of  these  pests;  one  pound  of  whale-oil  soap 
in  two  gallons  of  water  was  used  when  the  tree  was  dormant  with  entire 
satisfaction.  I  have  also  used  the  same  on  almond  trees,  one  pound  of 
whale-oil  soap,  one  third  pound  of  sulphur,  to  two  gallons  of  water,  sprayed 
at  about  130  degrees  Fahrenheit,  with  very  good  results. 
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In  conclu8ion,  the  County  Commissioners  sincerely  ask  the  cooperation 
of  the  State  Board  and  all  county  Boards,  and  a  continuance  of  me  cour- 
tesies already  extended. 
Respectfully  submitted. 

FRANK  W.  WILLIS, 

Secretary. 
Colusa,  December  11, 1889. 


REPORT  OF  THE  HUMBOLDT  COUNTY  BOARD. 

We  beg  leave  to  submit  this,  our  first  report.  On  the  tenth  of  July  last,. 
1889,  the  Board  of  Supervisors  of  this  county  issued  commissions  to  Jacob 
Zehndner,  J.  D.  Barber,  and  A.  P.  Campton,  as  a  County  Board  of  Horti- 
cultural Commissioners,  and  appropriated  $1,000  to  be  expended  by  the- 
Commission  for  salaries  and  all  other  expenses  for  the  first  year. 

On  July  twenty-second  we  met  and  organized,  and  laid  plans  for  the 
work  to  be  done  in  the  future. 

Humboldt  County  lies  between  the  fortieth  and  forty-second  parallels  of 
latitude.  The  county  averages  about  thirty-five  miles  in  width  from  east  to- 
west,  and  the  length  from  north  to  south  is  one  hundred  and  eight  miles. 
The  area  is  three  thousand  five  hundred  and  ninety  square  miles,  larger 
than  some  of  the  Eastern  States,  and  is  populated  with  about  thirty  thou- 
sand inhabitants.  The  county  possesses  within  her  borders  nearly  every 
variety  of  climate  common  to  the  great  State  of  which  she  forms  an 
important  part.  Topographically  the  county  may  be  arranged  in  the  fol- 
lowing subdivisions:  The  coast,  separated  from  the  interior  bv  ranges 
averaging  about  ten  miles  in  width,  extending  almost  the  entire  length  of 
the  county;  the  "Bald  Hills,"  the  uplands  of  the  county,  principally  de- 
voted to  the  sheep  industry;  the  valley  lands,  which  range  from  the  moist 
and  salubrious  climate  of  the  coast  to  semi-tropical. 

The  county  contains  two  million  two  hundred  and  ninety-seven  thousand 
six  hundred  acres;  which,  according  to  the  United  States  official  estimates,, 
may  be  classified  as  follows: 

Redwood  timber  land i 468,000- 

Pine,  spruce,  fir,  and  cedar __ 400,000 

Mndrona,  tan-bark  oak,  live  oak,  and  laurel 200,000 

Adapted  to  agriculture 450,000 

Grazing  land— 600,000- 

The  remainder  is  at  present  considered  of  but  little  value,  but  contains 
much  wealth  of  natural  capability,  which  in  all  probability  will  be  eventu- 
ally developed. 

Our  county  being  so  large,  and  the  greater  portion  of  it  adapted  to  the 
growth  of  fruit,  we  have  been  unable  to  visit  all  the  fruit-growing  districts 
in  the  three  months  we  have  been  acting  as  Commissioners.  However,  we 
have  been  over  the  greater  part  of  the  middle  and  western  portion  of  the 
county  from  Mad  River  to  Garberville,  a  distance  north  and  south  of  about 
ninety-five  miles  by  about  ten  miles  wide.  Strange  to  say,  it  would  be  hard 
to  determine,  at  present,  at  what  localities,  from  the  extreme  northern  por- 
tion of  our  county  to  its  southern  extremity,  a  distance  of  one  hundred  and 
eight  miles,  would  be  the  best  adapted  to  the  growth  of  the  various  vines- 
and  fruits.  There  is  a  thermal  belt  extending  from  north  to  south,  the 
entire  length  of  our  county,  lying  just  east  of  the  redwood  timber  belt,  and 
from  fifteen  to  twenty  miles  from  the  coast,  where  most  of  the  semi-tropical 
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fruits  can  be  grown  successfully.  In  this  belt  the  black  walnut,  English 
walnut,  and  almond  bear  heavy  crops.  The  fig,  nectarine,  apricot,  peach, 
prune,  and  grape  do  well,  and  attain  a  degree  of  perfection  equal  to  many 
of  the  favored  fruit  districts  of  this  State. 

Citrus  fruits  are  being  planted  with  good  prospects  of  growing  them 
successfully.  Lack  of  transportation  facilities  has  alone  stood  in  the  way 
of  the  development  of  this  section.  The  apple  in  our  county  attains  the 
highest  state  of  perfection;  the  greater  portion  of  the  county  appears  to 
be  particularly  adapted  to  the  growth  and  development  of  that  fruit.  Near 
the  coast  the  apple  is  smaller  and  not  so  richly  flavored  as  those  grown 
from  ten  to  twenty-five  miles  back  from  the  coast.  Our  apples  are  all  free 
from  worms.  The  codlin  moth  has  not  made  its  appearance  in  our  county 
yet. 

The  pear  does  well  in  some  localities;  the  Bartlett  grows  to  an  im- 
mense size,  but  has  a  tendency  in  most  localities  to  ripen  from  the 
inside,  and  if  not  picked  a  little  green  will  not  keep  well.  The  Winter 
Nelis  does  not  do  well  here;  it  is  troubled  with  fungus  or  blight,  so  com- 
mon to  it  in  some  other  localities  in  this  State.  We  have  found  but  one 
locality  in  this  county  where  this  variety  matures  properly  without  fungus 
or  blight.  We  have  quite  a  variety  of  other  pears  that  do  well  here  that 
we  will  speak  of  in  our  next  report.  The  peach  does  well  back  from  the 
coast,  in  the  warmer  belt,  in  localities  where  the  north  wind  does  not  strike. 
They  grow  to  a  large  size  and  are  of  excellent  flavor.  The  principal  varie- 
ties grown  are  Briggs'  Red  May,  Early  and  Late  Crawfords. 

Choice  apricots  and  nectarines  can  be  grown  over  a  large  portion  of  our 
county. 

Plums  and  prunes  of  all  varieties  are  grown  in  every  portion  of  the 
county.  This  fruit  seems  to  take  naturally  to  our  soil  ana  climate,  and 
thrives  exceedingly  well.  Perhaps  there  is  no  portion  of  the  State  where 
the  French  prune  can  be  cultivated  more  successfully  than  in  this  county. 
The  tree  grows  very  thrifty  and  bears  abundantly;  the  fruit  is  large  and 
sweet,  and  when  dried  makes  a  first  class  prune.  Many  thousands  of  them 
are  being  planted  every  year.  The  Fellenberg,  Grerman,  Hungarian,  and 
Silver  prunes  that  are  grown  here  are  of  a  superior  quality.  We  know  of 
no  plum  or  prune  but  what  will  grow  and  fruit  well  in  our  county,  unless 
it  is  the  Washington  plum,  which  is  a  shy  bearer  with  us. 

Cherries  grow  well  all  over  the  county,  especially  in  Eel  River  Valley. 
The  cherries  grown  in  this  section  are  the  equal  of  any  raised  anywhere  in 
the  State,  although  they  do  not  ripen  here  as  early  as  they  do  in  some  sec- 
tions. Grapes  are  not  grown  in  large  quantities,  althougn  we  have  plenty 
of  territory  that  will  produce  fine  grapes  of  excellent  quality.  All  small 
fruits,  such  as  strawberries,  raspberries,  currants,  etc.,  grow  and  produce 
abundantly. 

While  Eel  River  Valley  is  well  adapted  to  fruit  raising,  the  Klamath  and 
Trinity  River  sections  are  equally  so.  Along  these  two  rivers  all  kinds  of 
fruits  do  well,  especiallv  the  grape.  When  this  section  is  made  more  access- 
ible it  will  be  a  great  fruit-raising  section,  and  will  show,  results  that  will 
compare  favorably  with  those  of  any  other  portion  of  the  county. 

All  fruit  grown  in  this  county  is  grown  without  irrigation,  the  soil  hav- 
ing sufficient  moisture  to  grow  the  trees  strong  and  thrifty  without  it. 

The  orchards  that  have  been  planted  from  twenty-five  to  thirty  years 
and  properly  cared  for,  are  doing  well  and  producing  large  quantities  of 
fruit,  while  others  of  that  age  that  have  not  been  properly  cared  for  and 
not  pruned  and  cultivated  sufficiently,  are  looking  bad  and  the  fruit  is 
small. 
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Of  late  years  there  are  thousands  of  fruit  trees  being  planted  every  sea- 
son. Of  the  young  trees  that  are  now  coming  into  bearing  we  cannot 
speak  too  highly.  The  trees  are  of  strong  growth,  and  the  fruit  all  that 
can  be  desired.  In  the  lower  Eel  River  Valley,  and  near  the  coast,  all  fruit 
trees  must  be  protected  from  the  northwest  wind  by  a  wind  break  of  some 
kind,  while  further  up  the  rivers  it  is  not  necessary,  owing  to  ranges  of  hills 
that  afford  shelter  from  the  coast  wind. 

We  have  quite  a  variety  of  insect  pests  affecting  our  orchard,  garden, 
And  ornamental  trees,  such  as  the  "flat  headed  apple  tree  borer,"  "woolly 
aphis,"  "green  aphis,"  "red  spider,"  "pear  slug,"  "oyster-shell  bark  louse," 
^^filbert,"  and  "San  Jose  scale,"  most  of  which  have  been  shipped  into  the 
<50unty  on  nursery  stock  and  fresh  fruit  from  the  infected  districts  of  the 
^Ute. 

Woolly  aphis  has  been  on  the  apple  trees  in  this  county  for  many 
years,  and  many  of  the  old  trees  are  suffering  severely  from  the  effects  of 
it.  The  remedies  used  have  been  gas  lime  sprinkled  around  the  roots  of 
the  tree  as  far  as  the  limbs  extend,  and  wood  ashes  close  around  the  base 
•of  the  tree,  and  the  trunk  and  top  of  the  tree  sprayed  with  "  Petaluma 
carbolic  wash."  We  have  examined  orchards  where  this  wash  has  been 
used  and  find  that  it  has  done  much  good.  Although  it  has  not  wholly 
destroyed  the  aphis  it  has  killed  the  greater  part  of  them  and  greatly 
invigorated  the  trees  that  have  been  sprayed  with  it.  The  oyster-shell 
bark  louse  is  found  on  apple  trees  near  the  coast,  where  it  appears  to  thrive 
best.  In  the  interior  it  is  found  less  frequently  and  does  not  cover  the 
trees  so  completely  as  it  does  nearer  the  ocean,  where  the  atmosphere  is 
more  humid.  In  some  localities  the  scale  appears  on  the  fruit,  causing  it 
to  be  unsalable.  We  have  not  used  anything  successfully  on  it  yet  in  this 
•county. 

Pear  slug  has  done  considerable  damage  this  season  by  eating  off  the 
•epidermis  of  the  leaves  of  the  cherry,  pear,  and  plum.  We  have  tried 
.almost  everything  to  destroy  this  pest.  Air-slacked  lime  discourages  it 
more  or  less,  but  it  is  not  sure  to  kill  the  slug.  We  find  that  buhach  pow- 
der, dusted  over  the  trees,  is  sure  to  kill  every  slug  that  it  touches,  but  this 
is  expensive;  we  would  like  to  find  some  cheaper  way  of  destrojdng  them. 

Red  spider  is  spreading  over  the  fruit-growing  districts  of  our  county, 
and  doing  some  damage  to  the  applo  and  prune. 

San  Jos^  scale  we  found  in  diflrerent  portions  of  the  county,  in  several 
places  doing  considerable  damage.  We  found  it  on  apple,  cherry,  peach, 
pear,  and  prune  trees,  and  in  one  instance  on  a  rose  bush  that  was  close 
to  an  infected  apple  tree.  Many  of  the  trees  infected  with  it  were  dead 
and  others  dying,  while  those  it  had  attacked  this  season  were  in  not  so 
bad  a  state,  yet  they  were  suffering  severely  from  the  effects  of  it.  Where 
we  found  one  or  two  trees  infected  with  it  in  an  orchard,  and  the  remainder 
clear,  as  far  as  we  could  see,  we  advised  the  owner  of  such  trees  to  dig 
them  up  and  burn  them.  Most  of  the  fruit  growers  have  followed  our 
instructions,  and  destroyed  such  infected  trees.  Where  we  found  an 
orchard  that  the  scale  had  spread  over  a  considerable  portion  of  it,  we 
recommended  the  remedies  published  in  Bulletins  Nos.  50  and  53,  issued 
by  the  State  Board  of  Horticulture,  to  be  vigorously  applied  until  the  scale 
disappears,  and  also  to  remove  the  earth  three  or  four  inches  deep  from 
around  the  base  of  the  tree  and  fill  in  the  space  with  wood  ashes,  as  it 
tends  to  discourage  the  scale  on  that  portion  of  the  tree  that  the  spray 
does  not  always  reach. 

We  have  tried  to  find  where  and  how  the  San  Jos6  scale  first  came 
into  our  county,  and  as  near  as  we  can  learn  it  was  first  imported  on  young 
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trees  shipped  into  the  county  about  six  years  ago  from  the  infected  districts 
about  San  Jos^  and  the  central  portions  of  the  State,  and  has  continued 
to  come  in  the  same  manner  up  to  the  present  time.  This  scale  is  feared 
by  the  fruit  growers  of  our  county  very  much,  for  its  work  ie  of  such  a 
deadly  nature  that  it  takes  but  a  short  time  to  destroy  a  fine  orchard  if  it 
once  gets  a  good  start. 

The  cottony  cushion,  black  scale,  and  codlin  moth  have  not  yet  made 
their  appearance  here.  We  have  quite  a  variety  of  forest  scale  which 
attacks  the  myrtle  and  other  forest  trees,  of  which  we  will  try  and  have 
samples  at  the  Fruit  Growers'  Convention  which  is  to  convene  at  the  City 
of  Fresno,  November  fifth.  We  have  found  the  twice-stabbed  ladybug  and 
their  larvse  feeding  on  the  myrtle  scale  in  great  numbers.  On  some  of  the 
myrtle  trees  examined  that  had  been  almost  entirely  covered  with  scale^ 
the  ladybug  had  eaten  almost  every  scale  on  the  tree,  and  was  running  all 
over  the  tree  hunting  for  more.  We  are  of  the  opinion  that  this  bug  will 
prove  to  be  a  great  scale  destroyer  and  a  good  friend  to  the  fruit  grower. 

On  the  fifteenth  of  October,  the  Commissioners  met  to  consider  the  sub- 
ject of  quarantining  against  the  importation  of  insect  pests  into  our  county, 
and  after  due  deliberation  the  Board  declared  a  quarantine  against  the 
importation  into  our  county  of  all  fruit  or  fruit  trees,  scions,  cuttings,  or 

!)lants  infested  by  any  insect  or  insects  known  to  be  injurious  to  fruit  or 
ruit  trees,  the  same  to  take  effect  on  and  after  the  first  day  of  November, 
1889. 
Respectfully  submitted. 

A.  P.  CAMPTON, 

Secretary. 
RoHNERViLLE,  HuMBOLDT  CouNTY,  Cal.,  Octobcr  26, 1889. 


REPORT  OF  THE  KERN  COUNTY  BOARD. 

Our  County  Board  is  not  a  recent  creation.  It  was  organized  about  four 
years  ago,  but  we  have  been  so  hampered  by  our  Board  of  Supervisors  that 
we  have  been  unable  to  do  anything  until  the  present  season.  We  started 
in  four  years  ago  with  the  intention  of  cleaning  up  every  infected  orchard 
in  the  county  if  it  were  possible  to  do  so.  We  made  a  personal  inspection 
of  every  orchard  in  the  county,  and  found  nearly  every  locality  badly 
infected.  Among  other  places  we  found  some  orchards  belonging  to  J.  !B. 
Haggin  in  a  bad  condition.  After  serving  the  notices  and  then  the  orders 
to  disinfect,  as  required  by  law,  and  Haggin's  representatives  paying  no 
attention  whatever  to  them,  we  proceeded  to  take  out  a  warrant  for  the 
arrest  of  Mr.  Haggin.  This  coming  to  the  notice  of  one  of  Haggin's  crea- 
tures, who  was  a  member  of  the  Board  of  Supervisors,  and  the  Board  being 
then  in  session,  he  at  once  attempted  to  abolish  the  Board  of  Horticultural 
Commissioners.  Finding  he  could  not  do  this  legally,  he  had  our  allow- 
ance cut  down  to  $1  per  day,  and  pay  our  own  expenses.  Of  course,  that 
shut  us  off  at  once,  and  nothing  more  was  done,  except  to  appoint  new 
Commissioners  as  terms  expired,  until  last  winter,  when  the  Supervisors 
increased  the  rate  of  compensation  to  $5  per  diem,  and  pay  our  own  ex- 
penses. They  were  very  late  in  doing  this,  and  we  had  not  time  to  do  much 
work,  but  by  dint  of  hard  work  we  have  held  the  scale  in  check,  and  where 
there  was  time  for  thorough  treatment  have  eradicated  the  pest  entirely. 
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All  of  our  books,  papers,  records,  and  instruments  were  destroyed  in  the 
recent  fire. 

L.  W.  BURR, 

Secretary. 
November  30,  1889. 


REPORT  OF  THE  LOS  ANGELES  COUNTY  BOARD. 

With  the  drawbacks  incidental  to  real  estate  speculation  and  threatened 
extermination  by  insect  pests,  horticultural  interests  in  Los  Angeles  County 
for  two  years  past  have  been  in  an  apparently  dormant  condition.  It  can 
be  safely  said,  however,  that  a  new  awakening  is  evident,  and  the  future 
is  very  bright  and  hopeful  for  fruit  growers,  especially  those  engaged  in  the 
culture  of  the  citrus  family. 

The  Icerya  purchasi  has  been  brought  to  subjection  by  the  introduction 
of  that  wonderful  parasite,  Vedalia  cardinalia,  and  there  is  no  longer  any 
dread  of  the  pest  that  for  a  time  threatened  to  destroy  every  citrus  fruit 
tree  in  this  county. 

The  black  scale  {Lecanium  olese)  also  has  found  an  enemy  that  has  kept 
it  down  throughout  this  territory,  and  in  some  localities  caused  it  to  en- 
tirely disappear,  and  with  it  the  black  fungus  growth  which,  since  the 
presence  of  this  pest,  has  been  found  on  the  leaves  and  fruit,  thereby  pre- 
venting free  respiration,  and  making  an  additional  expense  in  the  market- 
ing of  fruit.  The  disappearance  of  the  black  scale  insect  is  especially 
noticeable  in  the  San  Gabriel  Valley,  more  particularly  about  Alhambra. 

In  some  portions  of  the  county  where  attention  is  given  to  the  culture  of 
deciduous  trees,  the  San  Jose  scale  has  made  serious  inroads,  but  is  being 
kept  well  in  hand  through  the  eflForts  of  the  County  Board  of  Horticult- 
ural Commissioners. 

The  greatest  pest  to  be  dreaded  at  the  present  is  the  red  scale  {Aspidi- 
otu8  aurantii),  to  be  found  in  and  around  Los  Angeles  and  the  San 
Gabriel  Valley,  and  the  red  scale  that  has  been  so  destructive  to  citrus 
trees  in  Orange  County,  and  is  said  to  have  effected  a  lodgment  in  the 
southern  part  of  Los  Angeles  City. 

The  County  Horticultural  Board  is  making  strenuous  eflPorts  to  keep  this 
voracious  pest  in  check,  very  materially  aided  by  the  twice-stabbed  lady- 
bird and  the  lace-wing  fly.  The  Board  has  just  received  reports  from  the 
general  inspection  districts,  and  in  those  cases  where  the  law  has  not  been 
complied  with  as  to  disinfection,  etc.,  it  will  be  at  once  rigidly  enforced. 
In  the  mean  time  with  confidence  in  the  reasonable  supposition  that  every 
insect  pest  has  a  natural  enemy,  they  will  endeavor  to  obtain,  by  corre- 
spondence and  otherwise,  the  home  of  this  presumed  parasite,  and  when 
found  procure  its  introduction  into  the  county,  either  by  couritjr  or  State 
assistance,  and  if  this  &il,  hope  to  gain  the  desired  end  through  individual 
efforts  of  the  fruit  growers. 

Notwithstanding  innumerable  drawbacks  encountered  by  the  orange 
growers  during  the  last  three  years,  there  is  every  evidence  that  the  com- 
ing season  will  show  a  greater  number  of  orange  trees  planted  in  the 
county  than  ever  before.  In  many  places  where  vineyards  have  yielded 
to  disease,  orange  trees  will  take  their  place,  and  land  heretofore  given  up 
to  grain  has  had  water  brought  to  it,  to  be  followed  by  plantations  of  young 
budded  orange  trees.  There  are  thousands  of  budded  trees  in  nurseries 
ready  for  the  orchard,  and  at  this  time  it  is  estimated  four  hundred  thou- 
sand Navel  orange  trees  have  been  contracted  for,  all  to  be  set  out  between 
32" 
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this  and  next  July.  Every  one  has  taken  new  heart,  and  the  prospects  of 
a  thorough,  intelligent  pursuit  of  an  industry  that  will  bring  milhons  of 
dollars  into  the  county  are  bright  indeed. 

Early  rains,  followed  by  congenial  suns,  have  caused  the  oranges  to  ripen 
earlier  than  ever,  and  a  short  crop,  withal,  have  brought  good  prices  to  the 
orchardist. 

Through  some  mysterious  agency  the  seedling  trees  generally  did  not 
flower  fully,  some  not  at  all,  the  budded,  however,  bringing  forth  a  full 
crop.  In  Los  Angeles  Citv  it  is  estimated  there  will  be  only  one  tenth  of 
a  crop;  south  of  the  city,  from  one  third  to  one  half.  In  Pomona,  a  full 
crop;  this  locality  having  nearly  all  budded  trees  and  these  just  com- 
mencing to  yield  a  paying  crop.  In  Duarte  and  Azusa,  the  red  scale  has 
spread  badly  in  the  last  twelve  months;  this,  with  failure  of  seedlings  to 
bloom,  will  return  but  two  thirds  of  a  crop.  In  San  Gabriel,  where  nearly 
all  are  seedling  trees,  there  will  be  only  one  fourth  of  a  crop.  Alhambra, 
that  shipped  last  season  forty-five  thousand  boxes  of  oranges,  will  probably 
not  ship  over  half  that  amount  this  year.  Pasadena's  yield  is  reduced  to 
one  fifth;  while  San  Fernando,  where  trees  are  just  coming  into  bearing,  is 
hardly  necessary  to  estimate. 

The  County  Board  of  Horticultural  Commissioners  are  alive  to  the  fact 
that  great  danger  is  imminent  from  new  insect  pests  introduced  into  neigh- 
boring counties;  also  from  Florida  and  other  large  orange-bearing  districts, 
and  have  decided  on  the  enforcement  of  a  rigid  quarantine  against  them. 

Respectfully  submitted. 

F.  EDWARD  GRAY, 

Secretary. 

December  31, 1889. 


REPORT  OF  THE  MENDOCINO  COUNTY  BOARD. 

This  Board  was  appointed  in  January  of  this  year.  It  consists  of  M. 
Baechtel,  of  Willits,  as  Chairman;  C.  Purdy,  of  Ukiah,  Secretary;  and  C.  R. 
Thomas,  of  Calpella.  The  first  action  of  the  Board  was  to  district  the 
county  into  three  sections,  and  to  authorize  one  of  the  Board  to  examine 
orchards,  etc.,  in  each  district. 

I  was  appointed  to  the  southern  section  of  the  county,  where  the  most 
interest  was  shown,  and  carefully  examined  forty  or  fifty  orchards.  I  found 
the  San  Jose  scale  in  eight  or  ten  orchards.  I  recommended  the  caustic 
soda  and  potash  remedy  for  winter  use,  and  cutting  back  the  tree  to  wash 
thoroughly*  Owners  in  nearly  every  case  followed  out  the  recommenda- 
tions. 

The  codlin  moth  I  found  in  nearly  everj'^  orchard  in  Ukiah  and  Sanel 
Valleys,  anti  to  some  extent  in  Anderson  Valley.  Many  parties  scraped 
the  trees  and  used  the  lye  wash  at  my  suggestion,  but  very  few  tested  the 
arsenic  summer  washes. 

The  woolly  aphis  I  found  in  nearly  every  orchard  I  visited,  and  recom- 
mended wood  ashes  and  gas  lime.  Where  applied,  the  trees  showed  im- 
proved health. 

The  pear  blight  I  found  on  apples  and  pears  at  several  points.  I  also 
found  the  red  spider  very  frequently. 

As  my  work  did  not  continue  later  than  March,  I  cannot  speak  of  sum- 
mer pests.    Unofficially  I  have  noticed  several  pests  since. 

In  two  pluna  orchards  the  fruit  turned  black  at  the  pit  after  full  grown 
and  when  beginning  to  ripen.    All  of  the  fruit  on  some  trees  was  so  affected. 
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Ripening  was  arrested  and  the  fruit  worthless.  I  could  find  no  insect  work, 
but  had  not  the  time  to  investigate  further. 

My  colleagues  did  but  little.  Mr.  Baechtel  examined  but  one  orchard, 
finding  the  pear  blight  only.  Mr.  Thomas  examined  two  orchards  and 
found  the  codlin  moth  and  woolly  aphis. 

At  the  April  term  of  the  Board  of  Supervisors  our  compensation  was  fixed 
at  $3  per  day  without  mileage.  As  our  county  is  mountainous,  of  course 
the  work  cannot  be  done  for  that,  and  Mr.  Baechtel  and  myself  resigned. 
Through  the  votes  of  those  Suprvisors  who  favored  the  Board  of  Horti- 
culture, the  resignations  were  laid  on  the  table,  not  accepted.  The  two 
Supervisors  hoped  to  secure  favorable  action  in  the  salary  matter,  but  so 
far  have  not  been  able  to  do  so,  and  the  matter  so  rests. 

Since  our  resignation  Mr.  Thomas  has  done  nothing,  and  unless  the 
Supervisors  can  be  induced  to  fix  the  compensation  at  a  reasonable  amount, 
no  work  is  likely  to  be  done. 

Respectfully  submitted. 


Ukiah,  Cal.,  October  21, 1889. 


CARL  PURDY, 

Secretary. 


REPORT  0F;THE  NEVADA  COUNTY  BOARD. 

We  beg  leave  to  submit  this,  our  first  report: 

On  the  twenty-ninth  of  January,  1889,  tne  Board  of  Supervisors  of  this 
county  issued  commissions  to  John  T.  Rodda,  S.  N.  Stranahan,  and  Geo. 
F.  Beales,  as  a  County  Board  of  Horticultural  Commissioners.  Imme- 
diately on  receipt  of  our  commissions  we  met  and  organized  by  electing 
John  T.  Rodda,  President,  and  Geo.  F.  Beales,  Secretary;  and  divided  the 
county  into  three  districts,  comprising  the  whole  county. 

We  then  inspected  every  orchard  in  our  respective  districts.  We  found 
but  very  few  scale,  except  in  Grass  Valley,  Nevada  City,  and  Mooney  Flat. 
We  recommend  the  salt  and  lime  remedy.  It  was  used  with  good  results 
by  John  T.  Rodda  in  Grass  Valley.  In  five  days  after  using,  trees  which 
had  been  covered  with  scale  before  the  application,  not  a  living  scale  could 
be  found  on  them.  Others  have  used  it  with  the  same  results.  We  had 
five  thousand  notices  printed  to  serve  on  every  one  in  the  county  that  had 
an  orchard  infected,  and  we  found  that  it  saved  time,  and  the  majority  of 
them  did  as  recommended  in  the  notices. 

By  frequently  calling  meetings  of  the  Board  and  consulting  each  other, 
we  have  succeeded  in  getting  rid  of  the  scale  in  some  localities  and  dimin- 
ishing it  in  other  portions  of  the  county  as  fast  as  possible.  The  majority 
of  the  fruit  growers  of  the  county  are  interested  in  the  work,  and  they  feel 
confident  that  the  horticultural  interests  of  the  county  are  in  safe  hands. 

Considering  that  the  season  was  well  advanced  before  we  received  our 
appointments,  we  feel  confident  that  we  have  done  good  work. 

Mr.  John  T.  Rodda  is  agent  for  the  Bean  spray  pump,  and  he  has  done 
good  work  in  and  around  Grass  Valley.  Mr.  Thompson  of  Rough  and 
Ready,  John  Rickey  of  Mooney  Flat,  and  Brad.  Perkins  of  Grass  Valley, 
have  each  purchased  one  of  these  pumps,  and  they  say  they  are  perfection. 
They  are  spraying  all  the  orcharas  in  their  respective  districts,  and  the 
scale  is  decreasing. 

In  another  year  we  will  have  a  number  of  orchards  clear  of  scale,  and 
that  will  encourage  the  planting  of  young  orchards.    There  are  thousands 
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of  acres  of  splendid  fruit  land  in  Nevada  County  that  are  now  l3dng  idle 
for  want  of  a  market  for  their  fruit.  There  is  room  for  two  or  three  can- 
neries in  Nevada  County,  and  there  is  plenty  of  young  wood  to  run  the 
canneries  with.  There  is  now  a  building  being  erected  on  the  premises  of 
John  T.  Rodda,  the  nurseryman,  to  be  used  and  operated  as  a  cannery  the 
coming  season. 

There  have  been  no  less  than  half  a  million  young  trees  planted  out  in 
the  last  four  or  five  years,  and  there  is  land  prepared  for  as  many  more 
during  the  next  year  or  so. 

At  all  the  places  where  we  have  found  scale,  it  has  been  traced  to  getting 
trees  and  fruit  from  Sacramento,  San  Jose,  Chico,  and  Marysville. 

We  have  received  quarantine  appointments  from  the  State  Board  to 
inspect  every  tree  and  box  of  fruit  coming  into  the  county,  from  any  source 
whatever,  and  propose  to  enforce  the  law  to  the  letter. 

The  mining  industry  has  been  taking  the  lead  here,  but  in  the  near 
future  the  fruit  industry  will  lead  theln,  and  bring  large  returns  from 
money  invested. 

In  many  places  in  the  lower  part  of  the  county  young  apricot  orchards 
have  yielded  on  an  average  of  $250  per  acre.  The  majority  of  the  orchards 
have  been  sadly  neglected  until  recently.  They  are  waking  up  now  and 
are  pruning  their  orchards  and  taking  care  of  them,  which  they  did  not  do 
before.  However,  a  few  have  been  taking  care  of  their  orchards  in  the 
past  and  have  been  reaping  good  returns,  and  have  been  planting  out 
more  young  trees  each  year.  There  is  plenty  of  water  to  irrigate  with  at 
reasonable  rates.  The  Excelsior,  South  Yuba,  Eureka  Lake,  and  Camp- 
bell Ditch  Companies  have  in  operation  hundreds  of  miles  of  ditches,  run- 
ning through  the  entire  county,  including  many  miles  of  branch  ditches. 
There  is  water  and  land  enough  for  twenty  times  the  present  population. 

Many  hills  barren  only  a  few  years  ago,  that  are  now  planted  to  trees 
and  vines  and  are  doing  well,  are  a  cure  for  sore  eyes  to  old  residents  who 
always  used  to  say  that  Nevada  County  could  not  produce  fruit. 

All  varieties  of  fruits  are  doing  well;  the  orange  and  lemon  are  also 
thriving  in  certain  parts  of  the  county.  In  many  localities  of  the  county, 
in  red  alluvial  soil,  trees  of  all  descriptions  can  be  grown  successfully  with- 
out irrigation,  olives  included.  What  Nevada  County  wants  is  population, 
to  make  it  second  to  none  in  the  State. 

GEORGE  F.  BEALES, 

Secretary. 

September  29,  1889. 


REPORT  OP  THE  SANTA  BARBARA  COUNTY  BOARD. 

Herewith  we  submit  our  initial  report,  to  the  end  of  September,  1889.    - 

Immediately  on  our  appointment  as  a  Board  of  Horticultural  Commis- 
sioners, we  met  in  the  City  of  Santa  Barbara,  and  proceeded  to  organize  by 
electing  T.  N.  Snow,  President,  and  R.  Machin,  Secretary,  of  said  Board. 

Having  districted  the  county,  O.  W.  Maulsby  was  appointed  inspector 
for  District  No.  3,  R.  Machin  for  District  No.  2,  and  T.  N.  Snow  for  Dis- 
trict No.  1. 

Mr.  Ellwood  Cooper,  President  of  the  State  Board  of  Horticulture,  very 
kindly  met  with  us  and  gave  us  the  benefit  of  his  varied  experience  in  this 
work;  at  the  same  time  he  gave  us  for  our  use  an  invoice  of  the  Vedalia 
cardiTialis^  which  he  had  very  thoughtfully  ordered  in  advance. 
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We  had  erected  at  once,  for  the  use  of  the  inspector  of  District  No.  1,  a 
large  cheese  cloth  tent,  for  the  propagation  of  the  Vedalia,  to  wage  a  vigor- 
ous warfare  against  the  Icerya  purchasi,  which,  happily  for  us,  is  at  present 
confined  to  this  district  In  this  connection  we  have  very  great  pleasure 
in  testifying  to  the  excellent  work  done  by  this  wonderful  little  "  ring  of 
exterminations,"  viz.:  the  Vedalia  cardincUis, 

In  the  language  of  the  Commissioner  of  this  district,  "the  hides  of  the 
Icerya  purchaii  are  found  flapping  around  the  trees  like  a  line  of  clothes 
on  a  windy  washing  day."  A  great  deal  of  time  has  been  occupied  solely 
in  distributing  colonies  of  this  interesting  bug  for  the  extermination  of 
this,  the  worst  of  pests. 

The  cottony  cushion  scale  has  been  found  on  almost  every  species  of 

Slant  in  and  around  the  fair  City  of  Santa  Barbara.  Upwards  of  one  hun- 
red  thousand  fruit  trees  have  been  examined  by  the  three  Commissioners 
in  the  county,  and  while  we  candidly  admit  that  the  large  growers  are 
almost  a  unit  in  helping  to  eradicate  all  insect  pests,  the  small  growers,  in 
a  general  way,  show  so  much  apathy  as  to  cause  considerable  alarm.  It 
is  a  self-evident  fact  that  we  shall  be  compelled  to  avail  ourselves  of  all 
the  power  the  law  gives  us  to  compel  them  to  clean  up. 

In  District  No.  2,  which  includes  the  Santa  Inez  Valley,  it  is  very  grati- 
fying to  find  a  body  of  horticulturists  so  thoroughly  in  earnest  as  to  keep 
everything  clean.  The  olive  orchards  here,  as  well  as  the  others,  with 
rare  exceptions  of  a  few  black  scales  on  the  olives,  were  in  a  remarkably 
clean  condition. 

A  want  of  knowledge  of  the  various  insect  pests  |has  no  doubt  brought 
about  considerable  neglect.  In  parts  of  the  county  the  Aspidiotvs  pemid' 
08VS,  the  San  Jos^  scale,  and  the  red  spider  have  made  considerable  prog- 
ress. The  Commissioners  are  all  in  dead  earnest  in  exterminating  every 
insect  pest.  In  Santa  Maria  the  pepper  trees,  used  for  shade,  were  so 
badly  affected  with  the  black  scale  as  to  render  it  necessary  to  top  back 
the  trees  and  burn  the  tops. 

Vigorous  measures  are  being  resorted 'to' in  every  way  to  control  the 
spread  of  all  our  enemies,  viz.:  Codlin  nioth,  cottony  cushion  scale,  rapax", 
ban  Jos^  scale,  red  spider,  woolly  aphis,  red  scale,  black  scale,  brown  scale, 
all  of  which  are  present  in  greater  or  less  quantities. 

We  shall  urge  the  Board  of  Supervisors  to  allow  us  to  appoint  an  inspec- 
•tor  for  each  district,  whose  duty  it  shall  be  to  inspect  every  bundle  or  par- 
cel of  trees  brought  into  the  county,  this  being  one  of  the  most  effective 
measures  for  controlling  the  spread  of  insect  pests. 

We  had  the  pleasure  of  meeting  Newton  B.  Pierce,  Vegetable  Patholog- 
ist, Special  Agent  of  the  Department  of  Agriculture,  who  gave  us  ocular 
demonstrations  of  the  fact  that  the  dreaded  vine  disease  is  within  our 
borders. 

Respectfully  submitted. 

ROWLAND  MACHIN, 

Secretary. 

October  26,  1889. 

REPORT  OF  THE  SAN  BERNARDINO  COUNTY  BOARD. 

In  this  county  each  year  marks  a  rapid  advance  in  the  horticultural 
industry  over  the  former.  In  1888  the  area  planted  was  so  large  that  to 
supply  the  demand  for  trees,  shrubs,  etc.,  they  had  to  be  imported  from 
almost  every  available  quarter;   and  the  danger  of  infection  came  to  be 
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recognized  as  so  great  that  it  resulted  in  the  appointment  of  a  County 
Board  of  Horticultural  Commissioners  on  December  31,  1888. 

Receiving  our  commissions,  we  met  on  January  8,  1889,  for  organization. 
We  then  made  a  hasty  examination  of  that  portion  of  the  county  chiefly 
devoted  to  horticulture,  for  the  purpose  of  acquainting  ourselves  with  the 
situation,  and  at  the  same  time  selecting  responsible  and  active  men  to 
act  as  local  inspectors.  The  plan  we  adopted  for  the  latter  purpose  we 
found  to  work  well,  and  would  recommend  it  to  other  county  Boards 
organizing,  viz.:  to  call  a  meeting  of  the  fruit  growers* of  each  section,  and 
after  explaining  our  objects  and  the  qualifications  required,  have  them 
select  one  of  their  own  number  for  the  position.  By  this  course,  too,  we 
were  able  to  disseminate  a  great  deal  of  information  on  the  subject;  for 
while  we  found  a  general  willingness  on  the  part  of  nearly  all  to  do  what- 
ever was  considered  necessary  to  keep  their  trees  clean,  very  few  were 
acquainted  with  the  scales  themselves.  Hence  our  work  has  been  largely 
of  an  educational  character.  We  had,  when  making  an  inspection  of  their 
trees,  to  instruct  the  owners  in  the  appearance  of  the  different  insects  (for 
which  purpose  we  carried  specimens  with  us),  and  by  means  of  the  press 
and  circulars  to  warn  them  of  the  danger  and  penalty  of  non-compliance 
with  the  requirements  of  the  law.  In  this  way  we  have  succeeded  in 
arousing  an  enthusiastic  sentiment  of  self  reliance  and  self  defense  that  is 
worthy  of  the  banner  county  of  citrus  culture. 

We  have  now  twenty-two  local  inspectors  in  active  service,  each  assigned 
to  a  definite  district  These  we  call  together  at  intervals  for  report  and 
discussion;  to  which  meetings  they  bring  specimens  of  any  new  insects 
they  may  have  found,  making  a  report  of  their  observations  of  its  habits, 
or  of  branches  showing  the  effects  of  the  different  remedies  used.  It  is 
diflBcult  to  estimate  the  beneficial  results  following  this  course;  for,  from  it 
are  the  Commission  not  only  able  to  keep  informed  of  the  enemies  to  be 
fought,  the  friends  to  be  cultivated,  and  oi  the  relative  value  of  the  differ- 
ent compounds  recommended,  but  the  inspectors  themselves  get  the  benefit 
of  practical  instruction,  with 'microscopical  aids,  by  which  they  are  more 
Speedily  and  thoroughly  prepared  for  their  work.  We  have  now  nearly 
completed  the  third  examination  of  all  trees,  shrubs,  etc.,  which  has 
revealed  the  presence  of  a  greater  variety  of  scale  insects  than  was  sup- 
posed to  exist,  but  none  in  such  numbers  as  to  cause  alarm.  Our  motto  is 
^  Extermination  and  protection  against  further  infection,"  and  our  exami-* 
nations  and  experience  has  not  discouraged  the  hope  of  being  able  to 
accomplish  that  end. 

Our  first  examinations  were  necessarily  hastily  made  and  very  imperfect, 
disclosing  only  black  {Lecanium  olea)  and  brown  {Lecanium  hesperidum) 
scales  on  the  orange  and  lemon,  and  such  deciduous  trees  as  are  more  fre- 
quently infested  with  the  former,  and  San  Jose  (Aspidiotue  pemiciosus)  on 
the  deciduous  trees  in  some  few  localities.  The  more  careful  inspection, 
now  nearly  completed,  has  produced  the  following  lengthy  list:  On  orange 
and  lemon,  California  Btock,  Lecanium  olea,  Lecanium  hesperidum,  Aspidio- 
tu8  auraxitii,  Icerya  purchcm,  and  Aspidiotus  pemiciosus. 

Some  work  was  done  during  summer  on  the  Lecanium  olea,  but  we  have 
found  best  results  attended  spraying  in  September,  October,  and  Novem- 
ber, the  exact  period  depending  upon  the  condition  of  the  eggs,  i,  6.,  whether 
all  are  hatched  out  or  not.  In  October  of  this  year  we  found  the  eggs  all 
hatched  and  the  development  of  the  young  so  slow  that  a  much  longer 

Eeriod  is  given,  during  which  a  weaker  solution  can  be  effectively  used 
efore  the  insect  assumes  its  armor.     One  spraying  with  a  solution  of  one 
gallon  of  California  orchard  soap  to  forty  gallons  water;  or,  one  pound  cau- 
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stic  soda,  nine  pounds  resin  to  forty  gallons  water,  either  costing  1^  cents 
per  gallon  of  solution,  produced  excellent  results,  killing  85  to  90  per  cent, 
while  a  second  application  practically  exterminated  them.  The  same 
treatment  of  Lecanium  hesperidum  was  followed  with  the  same  satisfactory 
results. 

On  the  few  cases  of  Aspidiotus  aurantii  we  had,  we  can  say  positively 
that  the  trees  were  brought  from  nurseries  near  Santa  Ana  or  San  Gabriel. 
The  course  of  treatment  we  have  invariably  urged  has  been  to  cut  back 
and  defoliate  the  tree  so  it  could  be  thoroughly  scrubbed  with  the  resin 
solution  given  above,  and  following  it  up  at  intervals  with  two  or  three 
sprayings;  and  at  the  same  time  to  spray  all  the  surrounding  trees  once  or 
twice.  In  only  one  case,  and  in  that  the  work  was  not  well  done,  has  there 
been  a  reappearance  of  the  scale.  In  two  or  three  cases  the  owners  de- 
murred to  tnis  course,  and  preferred  to  rely  on  repeated  spra3ning.  In  each 
the  scale  has  increased,  and  the  trees  have  made  no  growth,  ana  now  they 
have  consented  to  adopt  our  recommendations.  If  extermination  is  aimed 
at  we  have  no  hesitation  in  saying  that  the  former  is  the  better  and  cheaper 
course  in  the  end,  if  faithfully  done,  as  the  tree  will  sooner  return  to  bear- 
ing. Repeated  spraying  checks  the  growth  and  otherwise  injures  the  tree, 
particularly  with  resin  compounds,  and  will  not  exterminate  the  scale. 

Icerya  purchasi  was  discovered  twice  on  shrubs  intended  for  planting 
and  once  on  a  bouquet,  all  brought  from  Los  Angeles.  They  were  imme- 
diately burned  with  the  earth  and  packages  containing  them  by  the  local 
inspectors.  Aside  from  these,  it  was  found  in  two  localities,  and,  so  far 
as  we  can  judge,  must  have  been  brought  there  by  birds,  as  there  is  none 
known  nearer  than  thirty  miles.  The  orange  tree  in  one  case  and  some 
shrubs  in  the  other  were  dug  out  and  burned,  the  premises  kept  under  the 
constant  supervision  of  two  inspectors,  and  nothing  of  it  now  remains. 

We  have  had  one  case  of  Aapidiotvs  pemicioma  on  an  orange  tree,  which, 
however,  yielded  readily  to  a  treatment  of  the  resin  compound. 

We  have  also  had  one  case  of  termites  and  two  cases  of  black  ants  at 
the  roots  of  orange  trees.  The  latter  were  very  persistent,  and  yielded 
slowly  to  repeated  applications  of  Ongarth's  powder,  after  buhach  and 
boiling  water  had  failed, 

ON  ORANGE  AND  LEMON — ^FLORIDA  STOCK* 

We  have  found  chaff,  long,  purple,  Lecanium  oUa,  Lecanium  hesperidum, 
and  white  wax  scales  on  the  trees  imported,  the  frequency  occurring  in  the 
order  named.  All  the  trees  were  dipped  in  either  kerosene  emulsion  or  a 
solution  of  corrosive  sublimate,  and  the  Lecanium  hesperidum  is  the  only 
one  found  on  the  trees  after  planting. 

ON  DECIDUOUS  TREES  AND  SHRUBS. 

We  have  found  Aspidiotus  pemiciosus  on  pear,  apple,  prune,  peach,  plum, 
almond,  Texas  umbrella,  and  apricot;  Lecanium  olea  on  olive,  oleander, 
apricot,  pepper,  and  pear;  walnut  scale  on  walnut,  pear,  and  apple;  ole-, 
ander  scale  on  oleander;  rose  scale  on  roses;  blackberry  scale  on  black- 
berries; Aspidiotus  aurantii  on  roses;  Lecanium  hesperidum  on  fig;  white 
grape  on  grape,  and  a  species  of  Aleurodes  on  acacia. 

Of  the  four  latter  only  one  case  each  existed,  which  have  yielded  to  the 
remedies  applied.  Nor  are  the  rose  and  blackberry  scales  prevalent,  only 
a  very  few  cases  being  found.  The  Lecanium  olea  and  oleander  scales  have 
received  the  same  treatment  as  on  the  citrus  trees,  with  about  the  same 


492  REPORT  OP   STATE  BOARD   OF  HORTICULTURE. 

results.  On  the  walnut  scale,  we  have  used  concentrated  lye  with  good 
results. 

The  Aspidiotus  pemidosue  is  much  more  diflScult  to  treat  satisfactorily, 
and  our  orchardists  in  many  instances  have  attached  so  little  value  to  the 
trees  that  they  have  dug  them  out  rather  than  incur  the  expense  of  clean- 
ing them.  In  some  sections,  however,  they  have  preferred  to  make  the 
attempt.  In  the  spring  we  used  concentrated  lye  in  the  proportion  of  one 
pound  to  one  to  three  gallons  of  water,  with  beneficial  results.  The  trees 
were  much  invigorated,  a  healthy  growth  was  made,  and  a  fair  crop  of 
fruit  secured.  As  a  winter  wash  we  propose  using  principally  the  salt  and 
lime  remedy  recommended  by  Mr.  Thomas,  on  page  22  of  bulletin  No.  50. 
With  the  resin  wash  the  chief  difl&culty  we  have  had  to  encounter  is  to  get 
the  orchardist  to  realize  the  importance  of  ite  preparation. 

We  anticipate  the  same  trouble  in  the  use  of  the  salt  and  lime  remedy, 
as  well  as  in  any  other  that  requires  boiling  for  any  length  of  time,  as  few, 
if  any,  are  supplied  with  the  necessary  utensils  or  possess  the  requisite 
knowledge  or  experience.  To  meet  this,  we  detail  a  local  inspector  to  super- 
intend the  preparation  and  application.  Wherever  undertaken  without 
this  supervision  the  resulte  have  been  indifferent. 

We  have  found  it  very  difficult  to  determine  the  best  period  in  which  to 
spray,  owing  to  the  almost  continuous  hatohing  of  the  eggs  of  most  varie- 
ties  of  scales  in  our  climate.  At  this  time,  November  thirtieth,  the  eggs 
of  the  Aspidiotus  aurantii  and  ABpidiotus  pemidosue  are  hatohing  in  large 
numbers,  which  fact  renders  our  task  still  more  diflScult. 

Of  parasites,  we  have  observed  only  the  lace-wing  fly,  the  twice-stabbed 
ladybug,  and  the  common  ladybug,  and  their  work  has  been  confined  to 
Lecanium  olea^  Lecanium  hesperidum,  and  Aspidiotus  pemiciome. 

We  are  convinced,  however,  from  our  experience  here  and  observations 
elsewhere,  that  the  insecte,  particularly  those  infesting  citrus  trees,  for  some 
cause  we  cannot  fully  explain,  unless  it  be  our  dry  atmosphere,  do  not  mul- 
tiply as  rapidly  as  nearer  the  coast. 

Our  labors  have  also  extended  to  a  rigid  examination  and  disinfection 
of  all  classes  of  stock  brought  in  from  other  sections  for  planting.  Over 
three  hundred  thousand  orange  trees  from  Florida  alone  were  disinfected 
by  dippiiig,  last  spring.  Every  avenue  has  been  as  carefully  watched  as 
possible,  to  prevent  the  further  introduction  of  peste.  To-day,  our  greatest 
danger  of  infection  is  from  shrubbery  and  ornamental  stock  being  brought 
or  shipped  in  from  Los  Angeles  and  the  northern  portion  of  the  State,  and 
firom  the  peddling  of  infested  fruits  from  Los  Angeles  and  Orange  Counties 
among  our  merchante  and  ranchers. 

In  conclusion,  we  append  a  schedule  of  the  acreage  and  number  of  trees 
of  various  kinds  of  frmte  which  we  have  compiled  Irom  the  reports  of  our 
local  inspectors,  in  order  to  give  you  a  better  idea  of  the  extent  of  our  work 
and  of  the  value  of  the  horticultural  intereste  of  this  county: 
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Kind  or  Trkks. 


No.  of  Trees. 


Peach  — 
Pear 

Apricot.. 
Apple  ... 
Almond  . 
Fig. 


Cherry 

Walnut 

Chestnut 

Olive 

Guava 

Prune 

Plum 

Blackberry 

Strawberry 

Raisin  grape 

Wine  grape 

Lemon,  planted  four  years  and  over  — 
Lemon,  planted  three  years  and  under  . 
Orange,  planted  four  years  and  over  — 
Orange,  planted  three  years  and  under. 


206,078 

44.861 

130,521 

16,222 

817 

8.567 

1,297 

7,222 

40 

11,224 

1,000 

28,455 

128 


Grand  total. 


24,066 

7,009 

391,656 

472,826 


1,345,989 


There  are  now  in  nurseries  and  ready  for  market: 

In  1890 426,356  orange  and  76,000  lemon. 

In  1891 591.973  orange  and  60,000  lemon. 

In  seedbeds  for  budding 2,526,150  orange  and  50,000  lemon. 

On  the  basis  of  assessed  valuation  the  fruit  lands  of  the  county,  with 
their  improvements,  form  91-j^  per  cent  of  the  total  value  of  real  and  per- 
sonal property,  or  77-j^  per  cent  of  the  total  valuation  of  the  county,  includ- 
ing railroads.  The  rapid  strides  by  which  it  has  advanced  in  fruit  culture 
can  best  be  comprehended  by  a  careful  study  of  the  above  figures;  one 
feature  to  be  noticed  being  the  proportion  citrus  culture  bears  to  the  whole. 

All  of  which  is  respectfully  submitted. 

W.  E.  COLLINS, 
Secretary. 

November  80, 1889. 


REPORT  OF  THE  SAN  BENITO  COUNTY  BOARD, 

The  Board  of  Horticultural  Commissioners  of  San  Benito  County  beg 
leave  to  report  as  follows: 

The  Commission  was  appointed  as  provided  by  law,  in  July  of  this  year. 
It  consists  of  E.  W.  Bowman,  San  Juan,  as  Chairman;  6.  Brown,  Hollister; 
and  J.  A.  Scholefield,  Hollister,  Secretary. 

The  County  of  San  Benito  has  been  in  a  measure  neglected  or  overlooked 
by  prospective  fruit  growers,  owing  largely  to  a  lesser  rainfall  than  other 
portions  of  our  favored  State.  However,  it  contains  a  goodlv  number  of 
orchards  which  produce  paying  crops  of  first  class  fruits.  The  soil  of  a 
large  portion  of  the  valley  lands  is  sediment,  with  an  admirable  subsoil, 
nicely  adapted  to  the  raising  of  fruit.  Some  of  the  rolling  land  produces 
good  tree  growth  and  splendid  fruit. 

The  Gabilan  hills  contain  in  places  excellent  soil  for  fruit  and  vines,  and 
fruit  ranches,  large  and  small,  begin  to  dot  the  whole  range.  The  soil  is 
largely  composed  of  decomposed  granite,  covered  by  a  thick  vegetable  mold, 
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unsurpassed  in  richness.  These  hills  will  in  time  contain  many  happy 
homes. 

The  noted  places  in  these  hills  are  the  orchards  of  Hon.  Thos.  Flint, 
containing  twelve  or  fifteen  thousand  trees  of  various  fruits. 

An  extensive  drying  plant  was  established  here  some  years  ago,  and  the 
product  of  the  orchard  is  prepared  for  market  at  home,  and  shipped  to 
various  points  in  the  East. 

The  largest  orchard  in  the  valley  portion  of  the  county  is  owned  by  the 
Bonnie  Brae  Company.  The  property  contains  fifteen  thousand  trees  of 
staple  fruits,  planted  in  the  winter  of  1888;  have  made  a  wonderful  growth, 
ana  are  free  from  disease  or  insect  pests. 

There  are  very  many  small  orchards  here  which  need  mention,  notably 
among  these  is  the  one  of  E.  W.  Bowman,  who  has  entered  into  this  busi- 
ness with  a  stout  heart  and  brawny  arm,  has  succeeded  beyond  expecta- 
tions, and  has  amply  demonstrated  that  in  and  around  San  Juan,  even 
on  rolling  land,  first  class  fruits  can  be  raised. 

The  orchards  of  Mr.  Chas.  Straube,  George  Lyman,  and  many  others, 

Erove  conclusively  that  honest  efibrt  will  be  well  rewarded  in  fruit  culture 
ere  as  elsewhere. 

The  Commission,  duly  armed  with  certificates  as  Quarantine  Guardians, 
made  a  very  searching  examination  of  orchards  in  different  localities,  and 
beg  to  report  as  follows: 

The  codlin  moth  {Carpocapaa  pomonella)  is  everywhere  present,  here  as 
elsewhere,  but  wherever  the  London  purple  remedy  has  been  intelligently 
applied  most  satisfactory  results  have  been  achieved. 

Mr.  Floyd,  spraying  his  five-year  old  apple  trees  twice,  obtained  from  six 
hundred  trees  four  hundred  boxes  of  marketable  fruit.  Mr.  F.  A.  Cun- 
ning, from  his  orchard  with  two  sprayings,  from  a  similar  number  of  trees, 
but  older,  about  one  thousand  boxes,  one  fourth  of  which  were  punctured 
by  the  moth.    Others  report  similiar  results. 

We  feel  confident  that  when  this  remedy  is  universally  applied  the 
ravages  of  this  destructive  insect  will  in  time  be  overcome.  The  San  Jose 
scale  is  also  present  here,  but  wherever  standard  remedies  have  been 
applied  success  has  been  obtained. 

The  brown  apricot  scale  has  also  been  discovered  here,  and  will  be  closely 
looked  after,  to  prevent  their  spreading.  The  red  scale  has  been  discovered 
here  on  a  few  citrus  trees,  but  has  been  successfully  combated  with  a  pri- 
vate remedy,  which  will,  in  due  time,  be  made  public.  ' 

No  cottony  cushion  scale  have  as  yet  been  discovered  here,  but  a  close 
watch  is  being  kept.  Woolly  aphis  are  troubling  apple  trees  here  to  a  con- 
siderable extent,  but  efforts  are  being  made  to  annihilate  them  if  possible. 

Borers  are  present  to  some  extent,  but  will  be  closely  looked  after.  On 
the  whole,  horticultural  interests  are  flourishing  fairly  here. 

A  horticultural  society  is  being  formed  here  to  work  in  conjunction  with 
the  Board  of  Commissioners,  thereby  facilitating  the  labors  of  the  latter. 

The  planting  of  the  coming  season  promises  to  be  of  fair  proportion,  and 
all  nursery  stock  shipped  in  here,  from  whatever  direction,  will  be  closelv 
inspected,  and  such  as  is  found  to  be  infested  will  be  returned  or  destroyed. 

We  beg  to  assure  you,  gentlemen  of  the  State  Board,  that  the  laws  relat- 
ing to  our  industry  will  be  intelligently  carried  out,  and  the  horticultural 
interests  watched  and  fostered  as  the  law  provides. 

Respectfully  submitted. 

JOHN  A.  SCHOLEFIELD, 

Secretary. 

October  23,  1889. 
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REPORT  OF  THE  SAN  JOAQUIN  COUNTY  BOARD. 

The  old  Board  of  Commissioners  of  this  county  sent  in  their  resignations 
to  the  Board  of  Supervisors  on  March  31,  1889,  with  a  request  that  they 
should  appoint  their  successors  as  soon  as  possible,  consistent  with  the  pub- 
lic welfare  and  the  best  interests  of  the  fruit  growers  of  this  county.  This 
course  was  adopted  to  obviate  any  difficulty,  should  a  question  arise  as  to 
the  legal  status  of  the  Commission,  and  its  powers  and  duties  under  the 
amended  Act.  Unfortunately  for  the  horticultural  interests  of  the  county, 
and  the  success  of  the  labors  of  the  Commission  during  the  current  year, 
the  appointment  of  a  new  Board  was  delayed  six  weeks  at  the  most  critical 
period  of  the  growing  season,  and  until  the  fruit  crop  was  at  such  an  ad- 
vanced stage  as  to  preclude  the  use  of  any  but  the  simplest  summer  washes. 

The  new  Commission  is  composed  of  Joseph  Hale,  President  (two  years) ; 
Wilber  S.  Allen  (one  year);  Wm.  H.  Robinson,  Secretary  (tnree  years); 
and  George  W.  Wise,  Lockeford,  Quarantine  Guardian.  It  was  duly  organ- 
ized May  14,  1889,  by  the  election  of  the  above  named  officers,  and  the 
regular  meetings  fixed  for  the  last  Monday  of  each  month.  In  consequence 
of  the  lateness  of  the  season  it  decided  only  to  recommend  the  Woodbury 
tree  wash  as  a  safe,  cheap,  and  effective  summer  wash,  when  used  in  the 
proportion  of  ten  or  twelve  gallons  of  water  to  one  of  the  wash;  it  is  always 
ready  for  use;  people  cannot  make  mistakes  in  preparing  or  using  it,  and 
in  these  proportions  it  is  not  injurious  to  tree  or  fruit.  Care,  however,  must 
be  taken  never  to  spray  during  the  prevalence  of  north  winds,  long  con- 
tinued observation  of  its  effects  having  demonstrated  that  the  practice  is 
injurious  to  fruit  at  such  times.  For  fall  and  winter  use,  the  lime,  sulphur, 
and  salt  preparation — State  Board  formula — has  given  general  satisfaction 
whenever  used,  and  is  recommended  in  preference  to  any  other  remedy. 
We  consider  the  Bean  automatic  spray  pump  the  best  now  in  use,  and  the 
only  one  fit  to  use  with  acid  insecticides. 

Experiments  made  in  pruning  apricots  in  August,  immediately  after 
removal  of  crop,  and  in  February  while  the  trees  were  still  dormant,  all  on 
same  variety  and  same  soil,  standing  alongside  each  other,  and  receiving 
the  same  care  and  cultivation,  were  reported  to  the  Board;  and  as  the  result, 
those  pruned  in  August  blossomed  ten  days  earlier  and  ripened  two  weeks 
sooner.  The  late  sap  that  formed  wood  in  the  next  season's  growth  of  the 
February  pruned  trees,  produced  more  fruit  spurs  in  the  August  pruning; 
crop  of  fruit  larger,  and  the  heads  made  a  more  uniform  and  compact 
growth. 

San  Joaquin  County  claims  about  nine  hundred  thousand  acres  within 
its  boundaries,  and  nearly  the  whole  of  this  immense  area  can  be  con- 
verted into  the  best  tillable  land  in  the  State — almost  every  acre  suitable 
for  fruit  growing  in  all  its  varieties. 

The  simple  inspection  and  location  of  infested  orchards  in  this  vast  ter- 
ritory is  a  work  of  magnitude,  involving  the  expenditure  of  much  time  and 
travel  in  its  accomplishment.  In  this  endeavor  the  Commissioners  have 
visited  many  orchards  on  both  sides  of  the  Mokelumne  River,  near  Cle- 
ments, Lockeford,  Acampo,  Lodi,  and  Woodbridge,  and  held  numerous 
consultations  with  the  fruit  growers  upon  the  best  methods  to  be  adopted 
to  prevent  the  spread  of  insect  pests.  Other  sections  of  the  county  will 
receive  attention  later  in  the  season,  and  it  is  hoped  with  better  results. 

The  young  orchards  planted  within  the  past  two  or  three  years  were 
almost,  without  exception,  in  a  healthy,  thriving  condition,  free  from  scale 
and  other  insect  pests;  the  trees  pruned  to  low  heads,  and  the  land  clean 
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and  well  cultivated,  showing  care,  skill,  and  good  judgment  in  their  treat- 
ment, in  marked  contrast  to  the  old  orchards,  which  invariably  showed 
the  entire  absence  of  all  those  important  elements  of  successful  culture. 
The  latter  were  unpruned,  and  trunks  and  limbs  covered  with  rough, 
moss-grown  bark,  in  most  instances  composed  of  masses  of  dead  or  dying 
wood,  and  their  unsightly  branches  almost  hidden  from  sight  by  loath- 
some myriads  of  San  Jose  scale,  red  spider,  and  woolly  aphis;  the  foliage 
distorted  by  curled  leaf,  green  aphis,  and  shot-hole  fungus;  and  the  fruit 
showing  the  presence  or  ravages  of  scale,  codlin  moth,  and  the  above 
named  fungus.  These  old  orchards  are  a  perpetual  menace  to  the  pros- 
perity of  this  great  and  growing  industry,  and  they  should  be  severely 
pruned  and  disinfected,  or,  better  still,  destroyed  root  and  branch  without 
a  moment's  hesitation,  before  they  can  infect  the  young  orchards  in  their 
neighborhood. 

Wagons  and  boats  bring  fruit  into  this  market  and  the  stores  and  stands 
at  which  it  is  sold  have  also  received  the  constant  inspection  and  careful 
supervision  of  the  Board.  This  has  been  found  the  most  feasible  plan  by 
which  to  locate  orchards  infected,  and  obtain  a  list  of  the  names  of  the 
owners  or  renters,  so  that  notices  should  be  served  upon  them  at  the  close 
of  the  season  to  disinfect.  In  this  way  we  have  secured  positive  knowledge 
of  the  pests  infecting  certain  localities,  and  can  act  with  a  thorough  under- 
standing of  the  circumstances  surrounding  each  case. 

Stockton  is  surrounded  by  vast  bodies  of  rich  land,  especially  adapted  to 
fruit  growing,  and  great  vigilance  should  be  exercised  in  endeavoring  to 
keep  the  gardens  and  orchards  free  from  diseases  and  pests  in  all  their 
forms.  We  are  sorry  that  a  proper  regard  for  the  truth  compels  us  to 
report  a  very  different  state  of  affairs,  and  that  careful  inspection  shows 
almost  every  yard  and  garden  within  the  city  limits,  where  a  fruit  tree 
has  been  planted,  to  be  infected ;  and  that  many  of  the  very  worst  cases  can 
be  found  in  small  lots  containing  a  few  trees,  the  fruit  from  which  is  suf- 
fered to  rot  on  the  ground  where  it  falls,  and  which  thus  become  breeding 
places  from  which  the  pests  are  scattered  broadcast  throughout  the  county. 
In  nearly  every  case  the  primary  cause  can  be  traced  to  empty  fruit  boxes 
left  lying  around  the  yards,  instead  of  being  destroyed  immediately  after 
emptying  them.  We  noticed  among  the  most  prevalent,  San  Jos^  scale, 
cottony  cushion  scale,  red  orange  scale,  black  scale,  woolly  aphis,  and  cod- 
lin moth;  enough  surely  to  alarm  the  most  indifferent  among  those  who 
contemplate  pursuing  this  industry  as  a  means  of  making  a  livelihood. 

We  are  gratified  to  be  able  to  report  that  great  interest  has  been  devel- 
oped in  relation  to  these  matters  by  the  circulation  of  the  valuable  reports 
and  bulletins  published  by  the  State  Board  of  Horticulture,  and  that  the 
opportunities  afforded  by  our  visits  of  inspection  to  discuss  methods  of 
planting,  cultivating,  pruning,  and  disinfecting  fruit  trees  are  eagerly  em- 
braced  by  the  fruit  growers  in  those  portions  of  the  county  recently  visited. 
By  many  these  visits  are  converted  into  object  lessons,  and  being  their  first 
introduotion  to  the  mysteries  enshrouding  insect  life,  they  become  to  them 
a  veritable  revelation.  Nearly  all  expressed  themselves  as  much  pleased 
with  the  reorganization  of  the  Commission,  and  promised,  when  the  proper 
time  came,  to  cooperate  heartily  with  the  Board  in  its  efforts  to  enforce  the 
law.  The  dissatisfied  ones  have  complained,  because  the  San  Joaquin 
Commissioners  are  apparently  alone  in  attempting  to  conform  to  the 
requirements  of  the  amended  Act,  in  condemning  infected  fruit  brought  to 
our  local  market,  while  the  same  found  ready  sale  in  San  Francisco,  and 
the  dealers  there  openly  defy  and  disregard  it.  The  bugs  have  come  to 
stay,  and  we  shall  always  have  to  fight  them  in  future. 
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Among  other  things  noted,  we  call  attention  to  the  fact  that  the  persons 
in  charge  of  the  fruit  exhibits  at  the  State  and  district  fairs,  placed  on  the 
tables  fruit  pitted  and  spotted  with  marks,  showing  the  presence  of  scale, 
which,  in  itself,  ought  to  have  barred  their  entrance,  and  certainly  should 
deprive  them  of  any  chance  of  competing  for  premiums  in  the  opinion  of 
competent  judges  in  such  matters. 

Respectmlly  submitted. 

WM.  H.  ROBINSON, 
Secretary. 

Stockton,  October  18, 1889. 


REPORT  OP  THE  SAN  MATEO  COUNTY  BOARD. 

San  Mateo  County  is  notably  a  dairying  county,  with  the  production  of 
considerable  hay  and  grain  for  the  market  in  addition  to  dairy  products. 
It  has  not  been  distinguished  in  the  horticultural  line,  except  in  floral  and 
ornamental  growths  among  the  wealthy  residents  in  or  near  the  railroad 
towns.  Fruit  growing,  however,  has  been  rapidly  on  the  increase  within 
the  last  three  or  four  years. 

When  the  Horticultural  Commissioners  were  appointed,  about  two  and 
a  half  years  ago,  the  work  before  us  seemed  of  a  very  discouraging  char- 
acter. Insect  pests  were  very  abundant.  Very  few  cultivators  knew  much 
about  them.  They  knew  that  their  apples  and  pears  were  wormy,  but 
scarcely  any  one  knew  anything  about  the  insect  that  caused  the  damage, 
its  character,  habits,  mode  of  work,  or  of  the  means  for  combating  them. 

CODLIN  MOTH. 

At  this  time,  nearly  every  orchard  grower  is  well  informed  about  the 
codlin  moth.  On  examining  fruit  houses  many  hundreds  of  cocoons  of 
the  codlin  moth  were  found,  occupying  every  crack  and  crevice,  and  some- 
times many  of  the  moths  flying  about.  Such  houses  have  been  cleansed  or 
abandoned.  Fallen  wormy  fruit  has  been  gathered  and  fed  out  or  de- 
stroyed. Bands  have  been  placed  on  the  trees,  and  where  attended  to 
thoroughly  have  been  very  successful.  In  one  -orchard  (Wm.  Corbett's), 
where  the  fallen  fruit  is  regularly  gathered  and  fed  to  hogs  every  two  or 
three  days,  there  is  certainly  less  of  the  codlin  moth  than  in  any  other 
orchard  within  half  a  dozen  miles  of  it,  and  the  trees  were  not  banded. 

In  Eastern  States,  the  banding  system,  with  destroying  the  wormy  fruit, 
has  been  practiced  for  more  than  a  quarter  of  a  century,  and  it  has  been 
estimated  that  by  that  plan  80  per  cent  of  the  codlia  moth  can  be  de- 
stroyed. It  is  believed  that  no  other  plan  will  yield  as  good  results.  In 
this  county  trial  has  been  made  with  the  arsenites — London  purple  or  Paris 
green — for  spraying,  but  the  result  has  not  been  satisfactory.  It  is  only 
applicable  really  to  the  first  brood  of  the  codlin  moth,  and  is  imperfect 
for  that.  It  has  been  said  that  in  this  State  there  are  three  broods  of  the 
insect.  This  may  be  doubtful,  but  is  not  improbable.  After  the  tiny,  lit- 
tle, yellow  egg  is  deposited  in  the  blossom,  or  calyx,  by  the  female  moth, 
several  days  over  a  month  will  be  required  for  the  worm  to  attain  its  full 
growth;  then,  when  it  emerges,  three  to  five  days  will  be  required  for  it  to 
seek  a  suitable  crevice  and  make  its  cocoon.  Then  two  weeks  more  will 
elapse  before  the  moth  is  prepared  to  leave  the  chrysalis,  seek  its  compan- 
ion, and  prepare  for  laying  eggs.  This  will  carry  the  time  nearly  or  quite 
to  the  first  of  July.    The  second  brood  not  infrequently  deposits  the  egg 
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on  the  surface  of  the  fruit.  Often  two  or  three  worms  of  different  sizes  are 
found  in  the  same  apple,  showing  that  the  broods  run  into  each  other.  All 
the  worms  that  spin  up  as  late  as  September  remain  in  the  larval  state 
until  next  April,  when  they  change  into  chrysalis  nearly  at  the  same  time. 
They  seem  to  have  a  very  long  sleep,  over  half  the  year,  and  yet  they  do 
not  sleep  very  soundly,  for  if  you  cut  a  hole  in  the  cocoon  they  go  to  work 
and  wind  it  up,  and  will  do  this  more  than  once. 

Many  people  do  not  care  to  have  their  fruit  sprayed  with  arsenical  solu- 
tions at  any  time,  and  certainly  not  after  the  fruit  is  half  grown  or  more. 
The  banding  plan,  thoroughly  followed,  with  destruction  of  the  fallen  fruit, 
has  the  preference  in  this  locality.  The  codlin  moth  was  not  known  on 
the  coast  side  of  the  county  until  last  year.  They  were  supposed  to  have 
been  brought  in  by  fruit  peddlers  from  infected  districts.  Such  fruit  ped- 
dlers have  now  been  forbidden  by  the  Commissioner  of  that  district. 

WOOLLY  APHIS. 

This  little  pest  exists  in  nearly  alljthe  apple  orchards  of  the  county.  It 
has  been  called  "  woolly  p!ant  louse,"  and  *'  apple  root  plant  louse."  It  is  a 
more  serious  pest  than  most  people  are  aware  of.  Many  owners  of  orchards 
have  taken  pains  to  clean  them  off  from  the  trunks  of  trees,  and  also  from 
the  limbs  and  sprouts  of  trees,  without  knowing  or  realizing  that  the  most 
destructive  worK  is  done  upon  the  roots  of  the  trees.  They  suck  the  saj) 
out  of  the  roots,  especially  the  fibrous  roots,  which  are  the  life  of  the  tree; 
the  roots  become  a  mass  of  knobs,  knots,  and  contortions,  the  growth  of  the 
tree  is  checked,  and  at  length  it  dies. 

Those  having  old  orchards  badly  infested  with  these  lice  have  been 
advised  to  plant  new  orchards  and  to  destroy  the  old  ones. 

A  very  important  matter  in  planting  apple  trees  is  to  be  sure  they  are 
not  infested  with  the  woolly  aphis,  especially  upon  the  roots. 

COTTONY  CUSHION  SCALE. 

The  eastern  or  bar  coast  side  of  the  county,  from  Millbrae  to  Menlo 
Park,  has  been  very  badly  infested  with  the  cottony  cushion  scale.  Thou- 
sands of  trees  have  been-  cut  down  and  destroyed  in  consequence  of  it. 
Last  spring  Mr.  Albert  Keobele,  an  entomologist  in  the  employ  of  the 
Department  of  Agriculture,  brought  to  San  Mateo  a  few  of  the  Australian 
ladybirds  (  Vedalia  cardinalia),  and  they  were  planted  on  the  badly  infested 
grounds  of  Mrs.  H.  P.  Bowie.  A  short  time  afterwards,  Secretary  Lelong, 
of  the  State  Board  of  Horticulture,  came  here  with  another  quota  of  the 
Australians,  which  were  put  on  the  same  place.  Later  still,  Mr.  Lelong 
sent  another  quantity,  which  were  deposited  in  other  localities.  These 
Australian  parasites  were  closely  watched,  and  as  they  were  evidently 
doing  good  service  colonies  were  taken  and  established  in  other  parts  of 
the  valley  where  they  were  needed,  until  now  almost  every  infested  portion 
of  the  district  has  some  of  them,  and  more  are  being  distributed  as  fast  as 
convenient.  On  the  Bowie  place  where  they  were  first  planted,  it  is  now 
difiicult  to  find  a  live  cottony  cushion  scale. 

Black  Scale  is  quite  abundant  upon  oleander  and  various  other  orna- 
mental shrubs,  upon  orange  trees,  apricot  trees,  and  on  olive  trees  in  several 
localities.     Very  little  has  been  done  to  check  their  increase. 

Twig  Borer. — A  twig  borer  has  been  noticed  this  year,  for  the  first  time 
in  this  locality,  on  olive  trees.  If  it  increases  it  is  likely  to  prove  a  serious 
pest,  and  another  year  some  remedy  may  be  needed. 


COUNTY  HORTICULTURAL  COMMISSIONS.  499 

Striped  Beetle, — About  midsummer,  Mr.  A.  Borel,  of  San  Mateo,  who 
owns  a  mduntain  ranch  not  far  from  the  southern  boundary  of  the  county, 
complained  that  there  was  a  little  bug  on  the  ranch  that  was  eating  up 
almost  every  green  thing.  They  proved  to  be  the  striped  cucumber  beetle 
{Diabrotica  vittata),  well  known  in  eastern  States.  The  foreman  wrote 
that  they  were  very  destructive  and  would  eat  up  a  garden  in  three  days. 
It  is  true  that  these  beetles  when  they  become  very  numerous,  as  they  do 
sometimes  in  limited  localities,  will  eat  almost  anything  green,  even  to  the 
leaves  of  fruit  trees.  The  remedy  that  has  been  tried  is  to  set  out  pans  of 
water  with  a  burning  lamp  in  the  jfniddle.  The  light  attracts  the  beetles, 
and  the  water  catches  a  great  many  of  them.  Probably  spraying  with  an 
emulsion  of  soap  and  coal  oil  would  be  quite  efficient. 

The  fruit  growing  of  this  county  is  chiefly,  thus  far,  on  the  bay  side  of 
the  coast  range  of  hills.  The  foothills  and  foothill  valleys  are  quite  supe- 
rior for  fruits  of  all  varieties.  At  Woodside  and  Searsville,  especially,  all 
varieties,  small  and  large,  succeed  admirably.  At  Belmont  a  large  acreage 
has  been  planted  in  fruit  within  the  past  two  years.  As  fine  apples  as  can 
be  grown  anywhere  are  produced  in  what  may  be  termed  the  fog  belt:  at 
Col  ma  and  Baden  in  the  north  end  of  the  county,  and  at  Pescadero  in  the 
south  end.  Alexander  Moore,  at  the  latter  place,  reports  that  he  finds 
fruit  trees  healthy  in  the  fog  belt.  Apples,  pears,  plums,  and  prunes  do  well. 
Cherries  good  in  some  localities;  peaches  not  sure.  Small  fruits  do  well. 
Fruit  ripens  much  later  there  than  on  the  bay  side  of  the  county. 

There  is  undoubtedly  a  large  area  of  this  county  especially  well  adapted 
to  apple  growing,  where  apples  of  the  finest  appearance  and  of  good  keep- 
ing quality  can  be  grown.  The  whole  of  what  may  be  called  the  fog  belt 
is  considerably  cooler  in  temperature  and  has  a  greater  rainfall  than  the 
bay  side  of  the  county.  At  Lake  Pilarcitos  the  rainfall  is  at  least  double 
that  of  places  along  the  bay.  The  fogs  yield  considerable  moisture  and 
greatly  modify  the  summer  heat.  The  soil  on  top  of  the  mountains  on 
elevated  plateaus,  on  the  foothills,  and  in  the  small  valleys  is  generally 
deep  and  good.  The  people  occupying  these  lands  have,  generally,  little 
knowledge  of  fruit  growing  and  care  nothing  for  it.  Large  numbers  of 
them  have  never  planted  trees  on  their  lands.  The  time  must  surely  come 
when  this  admirable  apple-growing  region  will  be  developed,  and  we  will 
then  have  less  occasion  to  import  Oregon  apples. 

Our  Board  consists  of  W.  J.  McNulty,  President,  Woodside;  Alex. 
Moore,  Pescadero;  L.  D.  Morse,  Secretary,  San  Mateo. 

Respectfully  submitted. 

L.  D.  MORSE, 

Secretary. 

November  2, 1889. 


REPORT  OF  THE  SUTTER  COUNTY  BOARD. 

On  the  fourth  day  of  the  present  month  the  Board  of  Supervisors  ap- 
pointed a  Board  of  County  Horticultural  Commissioners,  and  fixed  the 
compensation  at  $3  per  day;  and  on  the  sixteenth  of  the  month  the  Com- 
missioners organizecf  by  the  election  of  R.  C.  Kells,  President,  and  H.  P. 
Stabler,  Secretary. 

We  find  that  the  Commission  has  a  great  deal  of  hard  work  before  it  in 
this  county. 

San  Jose  scale,  red  spider,  woolly  aphis,  and  codlin  moth  exist  in  all 
parts  of  the  county.    With  possibly  one  or  two  exceptions,  the  most  exten- 
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sive  fruit  growers  have  been  fighting  these  pests  since  1886,  with  more  or 
less  success;  but  by  far  the  greater  number  of  small  growers  have  done 
absolutely  nothing  toward  the  extermination  of  these  pests. 

Along  the  Feather  and  Sacramento  Rivers  in  this  county  there  are  many 
small  orchards,  and  as  the  owners  receive  their  incomes  from  other  sources 
than  their  fruit  trees,  little  or  no  attention  has  been  given  to  the  extermi- 
nation of  the  pests. 

Our  Commission  has  decided  to  reach  these  parties  by  first  informing 
them  by  a  circular  of  the  appointment  of,  and  duties  of,  the  Commission; 
then  by  the  judicious  distribution  of  the  valuable  reports  of  your  Board, 
and  by  publishing  washes,  etc.,  in  the  county  press,  and  lastly,  by  personal 
visits'  to  the  infested  orchards. 

We  hope  by  these  means  to  accomplish  a  great  deal  of  good  before  the 
opening  of  the  next  fruit  season. 

In  order  to  prevent  the  importation  of  pests,  especially  scale,  on  nursery 
stock,  we  have  addressed  a  circular  to  nurserymen,  requesting  them  to 
thoroughly  disinfect  all  stock  sent  to  Sutter  County  the  coming  season. 

We  will  have  all  nursery  stock,  imported  into  the  county  the  coming 
season,  inspected  before  the  same  is  planted. 

The  existence  of  a  flourishing  Horticultural  Society  of  forty-five  members 
in  our  midst,  where  regular  meetings  are  held  and  prominent  horticult- 
urists from  abroad  are  frequently  present,  is  a  great  help  to  the  Commission 
in  its  efforts  to  reduce  the  pests. 

Respectfully  submitted. 

H.  P.  STABLER, 
Secretary. 

September  9,  1889. 

REPORT  OF  THE  VENTURA  COUNTY  BOARD. 

I  herewith  pubmit  to  your  honorable  body  this  report  of  the  Horticult- 
ural Commissioners  of  Ventura  County: 

On  February  1, 1886,  J.  A.  Day,  M.  E.  Isham,  and  N.  W.  Blanchard  were 
appointed  by  the  Board  of  Supervisors  as  Horticultural  Commissioners  of 
Ventura  County. 

We  organized  as  a  Board  February  27,  1886,  and  since  that  time  we 
have  done  our  best  to  take  care  of  the  fruit  interests  of  the  county. 

Twice  during  this  time  the  cottony  cushion  or  fluted  scale  has  been 
brought  into  the  county  on  young  trees;  did  not  make  its  appearance  for 
several  months  after  the  trees  were  put  into  the  ground.  When  we  first 
found  it  we  burned  up  every  tree  we  found  it  on,  and  by  inspecting  the 
orchards  regularly  for  several  months,  and  using  the  same  remedy,  we 
entirely  eradicated  that  pest. 

We  inspect  nearly  all  the  fruit  trees  brought  into  the  county  before  they 
are  set  out,  and  afterwards  when  we  think  it  necessary. 

The  red  scale  is  not  in  the  county,  and  has  never  made  its  appearance, 
except  on  oranges  brought  into  the  county  from  San  Francisco  or  Los 
Angeles,  which  have  been  confiscated  and  destroyed,  or  returned  to  the 
parties  from  whom  they  were  bought. 

The  woolly  aphis  is  the  worst  pest  we  have  at  present.  It  is  very  bad 
on  some  of  the  old  apple  trees. 

The  black  scale  is  very  bad  near  the  coast,  but  only  a  few  miles  back 
the  trees  are  entirely  free  from  it. 

The  codlin  moth  has  never  made  its  appearance  here. 
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We  have  found  the  red  spider  in  some  places;  also  a  very  little  of  the 
greedy  scale. 

I  think  I  am  justified  in  saying  that  our  county  is  comparatively  clean 
from  insect  pests.  The  fruit  crop  of  the  county  has  been  very  light  this 
year,  especially  the  deciduous  fruits,  except  apples  and  pears,  which  are 
a  fair  average  crop.    Oranges  and  lemons  are  doing  well. 

Mr.  Blanchard's  orange  orchard  in  Santa  Paula  is  the  only  large  orchard 
in  bearing  in  the  county  at  present. 

A  great  many  citrus  trees  have  been  set  out  in  the  last  year.  They  do 
well  a  few  miles  back  from  the  coast. 

There  is  a  small  orange  orchard  in  the  Ojai  Valley  that  produces  excel- 
lent fruit. 

Walnuts  are  doing  well,  and  at  present  a  great  many  are  being  set  out. 

Respectfully  submitted. 

M.  E.  ISHAM, 

Secretary. 

September  28, 1889. 
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XXXVI. 
EOSTEE  OF  OFHCEES 

OF  NATIONAL.  STATE.  OOUNTT,  AND  IMPORTANT  HORTIOULT- 
ITRAL  AND  KINDRED  SOCIETIES  FOR  THE  TEAR  1889. 


American  Horticultural  Society, 

Hon.  Parker  Earle,  President Cobden,  Illinois. 

W.  H.  Ragan,  Secretary Greencastle,  Indiana. 

American  Pomological  Society. 

Hon.  P.J.  Berckmans,  President Augusta,  Georgia. 

C.  W.  Garfield,  Secretary Grand  Rapids,  Michigan. 

American  Forestry  Congress. 

Hon.  G.  W.  Minier,  President Mi nier,  Illinois. 

B.  E.  Fernow,  Secretary Washington.  l3.  C. 

American  Association  of  Nurserymen. 

Georee  A.  Sweet.  President Dansville.  New  York. 

Charles  A.  Green,  Secretary Rochester.  New  York. 

American  Florists  Society. 

J.  M.Jordan.  President St.  Louis,  Missouri. 

Edwin  Lonsdale,  Secretary Philadelphia,  Pennsylvania. 

Arkansas  State  Horticultural  Society. 

B.  F.  Babcock,  President Little  Rock. 

M.  W.  Manville,  Secretary Alexander. 

Colorado  State  Horticultural  Society. 

E.  Faurot,  President Golden. 

Alex.  Shaw,  Secretary Denver. 

Colorado  State  Horticultural  and  Forestry  Association, 

0.  S.  Faurot,  President Boulder. 

Alex.  Shaw,  Secretary Denver. 

Florida  Fruit  Qrowers  Assodaiion. 

D.  Redmond,  President Jacksonville. 

D.  H.  Elliott.  [Secretary Jacksonville. 

Georgia  State  Horticultural  Society. 

P.  J.  Berckmans,  President ^ Augusta. 

T.L.  Kinsey,  Secretary Savannah. 

Indiana  State  Horticultural  Society. 

Allen  Fuvuous,  President Danville. 

C.  M.  Hobbs.  Secretary Bridgeport. 

Illinois  State  Horticultural  Society. 

H.  M.  Dunlap,  President - Savoy. 

A.  C.  Hammond.  Secretary Warsaw. 

Iowa  State  Horticultural  Society. 

C.  G.  Patton,  President Charles  City. 

George  Van  Houton,  Secretary Lenox. 

Kaixsas  State  Hortictiltural  Society. 

George  Y.  Johnson,  President Lawrence. 

G.  C.Brackett.  Secretary , Lawrence. 
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Kenttieky  8UUe  Horticultural  Society, 

A.  P.  Farnaley,  President.. Lonisville. 

William  Hawes,  Secretary Buchel. 

Mastachtuettt  State  Horticultural  Society. 

Henry  P.  Walcott,  President Cambridge. 

Robert  Manning,  Secretary Salem. 

Maine  State  PomologiciU  Society, 
Charles  S.  Pope,  President Manchester. 

D.  H,  Knowlton,  Secretary Farmington. 

Minneaota  State  Horticultural  Society. 

Wyman  Elliot,  President Minneapolis. 

8.  D.  Hillman,  Secretary Minneapolis. 

Mteeimppi  State  Horticultural  Society, 

Dr.  H.  B.  McKay,  President Madison  Station. 

J.  K.  Tevoy,  Secretary Crystal  Springs. 

Michigan  State  Horticultural  Society. 
T.  T.  Lyon,  President South  Haven. 

E.  C.  Reid,  Secretary Allegan. 

Missouri  State  Horticultural  Society. 

J.  C.  Evans,  President Harlem. 

L.  A,  Goodman,  Secretary - Westport. 

Nebraska  State  Horticultural  Society. 

W.  F.  Taylor,  President Omaha. 

G.J.  Carpenter,  Secretary Fairbury. 

Ohio  State  Horticultural  Society. 

George  W.  Campbell,  President Delaware. 

W.  W.  Famsworth,  Secretary Wat^rville. 

South  Carolina  State  Horticultural  Society. 

H.  B.  Baist,  President Greenville. 

W.  C.  Clark,  Secretary Columbia. 

Texas  State  Horticultural  Association. 

W.  G.  Veal,  President Fort  Worth. 

T.  L.  Brunk,  Secretary College  Station. 

Tex€U  State  Nurserymen^s  Association. 

E.  W.  Kirtpatrick,  President McKinney. 

J.  M.  Howell,  Secretary Dallas. 

Wisconsin  State  Horticultural  Association. 

J.  M.  Smith,  President Green  Bay. 

B.  S.  Hoxie,  Secretary EvansviUe. 

West  Tennessee  Horticultural  Society. 

W.  N.  Harris,  President Humboldt 

R.  J.  Williams,  Secretary Henderson. 

North  Colorado  Horticultural  Society, 

J.  8.  McClelland,  President Fort  Collins. 

J.  E.  Washburn,  Secretary Loveland. 

Western  New  York  Horticultural  Society. 

Patrick  Barry,  President Rochester. 

P.  C.  Reynolas,  Secretary Rochester. 

Western  Iowa  Horticultural  Society. 

S.  W.  Wilson,  President Atlantic. 

George  Van  Houton,  Secretary Lenox. 

New  Orleans  Horticultural  Society. 

C.  W.  Eichling,  President New  Orleans. 

Charles  Wise,  Secretary New  Orleans. 
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Norfolk  (  Virginia)  EorticulturcU  and  Pomological  Society. 

G.  P.  B.  Lei^hton,  President Norfolk. 

ColonelJ.  Richard  Lewellen,  Secretary Norfolk. 

Western  Michigan  Fruit  Growers  ABsodation, 

Walter  Phillips,  President Grand  Haven. 

A.J.  Knisley,  Secretary - Benton  Harbor. 

Ahbotsford  {Quebec)  Fruit  Qrowers  Association. 

Charles  Gibb,  President Abbotsford. 

George  Fisk,  Secretary Abbotsford. 

Montreal  {Quebec)  Horticultural  Society. 

Professor  D.  P.  Penhallow,  President Montreal. 

W.  W.  Dunlop,  Secretary Montreal. 

Nova  Scotia  Fruit  Growers  Association. 

Henry  Chipman,  President Grand  Pr6,  N.  8. 

C.  H.  R.  Starr,  Secretary Port  Williams. 

Fruit  Growers  Association  of  Ontario. 

Alex.  McD.  Allen,  President Goderich. 

L.  Woolonton,  Secretary .^.Grimsby. 

Ghulf  States  Fruit  Growers  Association. 

H.  W.  L.  Lewis,  President Osyka,  Missonri. 

S.  M.  Wiggins,  Secretary New  Orleans. 


STATE  AND  COUNTY  ORGANIZATIONS,  1889. 

California  State  Horticultural  Society,* 

(Meets  at  the  office  of  the  State  Board  of  Viticulture  last  Friday  of  each  month.) 

Professor  E.  W.  Hilgard,  President Berkeley. 

E.  J.  Wickson,  Secretary Berkeley. 

California  State  Floral  Society.* 

(Meets  at  Irving  Hall,  on  Post  Street,  second  Friday  of'  each  month.) 

E.  J.  WicKSon,  President. Berkeley. 

E.  B.  Smith,  Secretary San  Francisco. 

Colvsa  County  Hortietiltural  Society. 

L.  F.  Moulton.  President Colusa. 

Frank  W.  Willis,  Secretary Colusa. 

Butte  County  Horticultural  Society. 

E.  T.  Reynolds,  President Chico. 

G.  M.  Gray,  Secretary Chico. 

Los  Aiigeles  County  Pomological  Society. 

Harrison  Fuller,  President Los  Angeles. 

D.  Edson  Smith,  Secretary Santa  Ana, 

San  Diego  County  Horticultural  Society. 

J.  M.  Asher,  President San  Diego. 

Geo.  H.  Bower,  Secretary San  Diego. 

San  Joaquin  County  Horticultural  Society. 

Ezra  Fisk6,  President Stockton. 

W.  H.  Robinson,  Secretary Stockton. 

Santa  Barbara  County  Horticultural  Society. 

Professor  H.  C.  Ford,  President Santa  Barbara. 

H.  K.  Bradbury,  Secretary Santa  Barbara. 

*  Called  "  SUte,"  bat  are  each  only  in  name. 
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Santa  Clara  County  fforiieuUunU  Society. 

LA.  Wilcox,  President Santa  Clara. 

H.  A.  Brainard,  Secretary San  Jos^. 

Sonoma  County  HortiouUural  Society. 

Mark  L.  McDonald,  President Santa  Rosa. 

A.  F.  White,  Secretary Santa  Rosa. 

Sutter  County  Horticultural  Society. 

R.  G.  Kells,  President Yuba  City. 

H.  P.  Stabler,  Secretary  and  Entomologist ..Yuba  City. 


HORTICULTURAL  COMMISSIONS. 

Alameda  County  Horticultural'Vommienon. 

A.  D.  Pryal,  President Temescal. 

A.  P.  Crane,  Secretary San  Lorenso. 

Butte  County  Horticultural  Commission. 

'  C.  J.  Berry,  President Biggs. 

.  G.  M.  Qray,  Secretary Chico. 

Colusa  County  Horticultural  Commission. 

J.  R.  Totman,  President Colusa. 

Prank  W.  Willis,  Secretary Colusa. 

El  Dorado  County  Horticultural  Commission. 

J.  H.  Thomas,  President Coloma. 

R.  P.  Patterson,  Secretary Placerville. 

Humboldt  County  Horticultural  Commission. 

J.  D.  Barber,  President Rohneryille. 

.  A.  P.  Campton,  Secretary Rohnerville. 

Kern  County  Horticultural  Commission. 

M.  Wyatt,  President '. Bakersfield. 

L.  W.  Burr,  Secretary Bakersfield. 

Los  Angeles  County  Horticttltural  Commission. 

A.  F.  Kercheyal,  President Los  Angeles. 

F.  Edward  Gray,  Secretary Alhambra. 

Mendocino  County  Horticultural  Commission. 

C.  R.  Thomas,  President Ukiah. 

■Carl  Purdy,  Secretary Ukiah. 

Nevada  County  Horticultural  Commission. 

John  Rodda,  President, Grass  Valley. 

Geo.  Beales,  Secretary Rough  and  Ready. 

Orange  County  Horticultural  Commission. 

H.  Hamilton,  President - Orange. 

S.  W.  Preble,  Secretary Tustin  City. 

San  Benito  County  Horticultural  Commission. 

G.  Brown,  President Hollister. 

J.  A.  Schotield,  Secretary Hollister. 

San  Bernardino  County  Horticultural  Commission. 

-H.  B.  Mnscott,  President Santa  Barbara. 

-  W.  E.  Collins,  Secretary Ontario. 

San  Joaquin  County  Horticultural  Commission. 

Joseph  Hale,  President Stockton. 

-W.  H.  Robinson,  Secretary Stockton. 
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San  Mateo  County  Horticultural  Commission. 

Wm.  J.  McNulty,  President Woodside. 

Dr.  L.  D.  Morse,  Secretary San  Mateo. 

iianta  Barbara  Horticultural  Commission, 

T.  N.  Snow.  President Santa  Barbara. 

O.  W.  Maulsby.  Secretary Santa  Maria. 

Sonoma  County  Horticultural  Commission, 

John  M.  Balhache,  President Healdsbnrg. 

E.  A.  Rogers,  Secretary Santa  Rosa. 

Sutter  County  Horticultural  Commission, 

R.  C.  Kells,  President - Yuba  City. 

—  H.  P.  Stabler,  Secretary Yuba  City. 

Tulare  County  Horticultural  Commission. 

J.  N.  Wright,  President Visalia. 

1.  H.  Thomas,  Secretary Visalia. 

Ventura  County  Horticultural  Commission. 

N.  W.  Blanchard,  President Santa  Paula. 

M.  E.  Isham,  Secretary San  Buenaventura. 

Tuba  County  Horticultural  Commission, 

—  G.  W.  Harney,  President Marysville. 

F.  W.Johnson, Secretary MarysyiUe. 
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ENTOMOLOGY. 

AcuMiiTATB — Ending  in  a  prolonged  point 

A17ASTOM08INQ—  Inosculatmg  or  running  into  each  other  like  veins. 

Annulatb— When  a  leg,  antenna,  etc.,  is  surrounded  by  narrow  rings  of  a  different  color. 

APODOU9 — Footless. 

Abbolatb— Furnished  with  small  areas ;  like  a  net  work. 

A-RiSTATB— Furnished  with  a  hair. 

AuBKLiA — Ancient  term  for  pupa. 

Blastoderm— The  primitive  skin  of  the  embryo. 
Blastodermic  cells — ^The  cells  forming  the  blastoderm. 
BuLLATB— Blistered. 

Oalcaratbd-- Armed  with  spurs. 

Cancellatb— Crossed  by  lines  going  at  right  angles  to  each  other. 
Capitate— Ending  in  a  knob. 
Carina — An  elevated  keel-like  ridge. 
Carpus— The  pterostigma. 

Cellule^A  little  space  surrounded  by  veins  on  the  wing. 

Chela— Terminal  portion  of  a  foot,  with  a  movable  lateral  toe,  like  the  claw  of  a  crab  or 
mandibles  of  arachnids. 
Chrysalis— The  pupa  of  Lepidoptera. 
CoNcoLORous— Of  the  same  color  with  another  part. 
Ciliatb— Fringed. 

CiUBRBous— Ash  color;  color  of  wood  ashes. 
CiKQULA— A  colored  band. 
Clavatb— Club  shaped. 
Coarctatb— Contracted ;  campact. 

CoNrLUENT— Running  into  each  other. 

Connate— United. 

Cordate— Heart-shaped . 

Coriaceous — Leather-like,  thick,  tough,  and  somewhat  rigid. 

-Corneous — Of  a  horny  substance;  resembling  horn. 

Crenate— Scalloped,  with  rounded  teeth. 

{yUPREous — Coppery  in  color. 

Dentated— Furnished  with  teeth. 
Depressed— Flattened  down. 
Dilated— Widened,  expanded. 
Dimidiate— Half  round. 
DiscAL— Relating  to  the  disk ;  discoidal. 

Edentulous- Destitute  of  teeth. 

Emaboinate— Notched;  terminating  in  an  acute  notch  at  tip. 

Entire — (Wings)  with  a  simple,  not  indented,  edge. 

Epistoma- That  part  of  the  face  between  the  front  and  labrum. 

Eruca— The  larva. 

ExcuRVED— Curved  outwards. 

ExsEBTED— Protruded;  opposed  to  inclosed. 

ExuviA— Cast-off  skin. 

Facies— Appearance,  aspect. 
Falcate— Sickle-shaped. 
Fascia— A  stripe  broader  than  a  line. 

Fauna— An  assemblage  of  animals  peopling  a  region  or  country. 
Fenestbated— Marked  with  transparent  spots  surrounded  by  a  darker  color,  like  win- 
<dow  panes. 
Ferruginous— Rust-colored. 
Filiform— Thread-like. 
Flavescent- Somewhat  yellow. 
Flexuous— Almost  zigzag. 
FoLiACEo  us— Leaf-like. 
FoBCiPATED— Forceps-like. 
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Fovea— A  more  or  less  rounded  depression. 

Prek— Unrestrained  in  articulated  movement;  not  soldered  at  the  points  of  contact 
Front— The  fore-face,  bounded  by  the  eyes,  the  vertex,  and  often  beneath  by  the  epis- 
tonia,  or  clypeus. 
Fuliginous— Of  the  color  of  dark  smoke. 
FuLVO-^NEous— Brazen,  with  a  tinge  of  brownish  yellow. 
Fulvous— Tawny ;  color  of  the  common  deer. 
Furcated— Forked. 

Fusco-TESTACEOus — DuU  reddish  brown. 
Fuscous— Dark  brown ;  approaching  black. 
Fusiform— Spindle-shaped ;  gradually  tapering  at  each  end. 

Ganglion- A  center  of  the  nervous  system,  containing  nerve  cells,  and  receiving  and 
giving  out  impressions. 

Geminate— Arranged  in  pairs;  twin. 

Gemmiparous— A  sexual  generation  by  new  individuals  arising  as  buds  from  the  body 
of  the  parent 

Glabrous— Smooth;  opposed  to  hairy,  downy,  villous. 

Glaucous— Gray;  bluish  green. 

Hamule— A  little  hook. 

Hastate- Halbred  shaped. 

Haustellate— Furnished  with  a  proboscis  or  tong^e>like  mouth. 

Hexapodous— Provided  with  six  feet 

Hirsute— Clothed  with  shaggy  hairs. 

Hyaline— Transparent;  of  the  color  of  water. 

Hypostoma- The  clypeus  in  diptera. 

Incrassated— Thickened;  swelled  out  on  some  particular  part 

Infumateo— Clouded. 

Infuscated— Darkened  with  a  blackish  tinge. 

Interrupted— Suddenly  stopped. 

Involuted — Rolled  inwards  spirally. 

Irrorated— Freckled;  sprinkled  with  atoms. 

Lamina — A  plate  or  sheet-like  piece. 

Lemelliform — Sheet  or  leaf-like. 

Limbate— When  a  disk  is  surrounded  by  a  margin  of  a  different  color. 

Lin  EARr— Like  a  line. 

Lineated— Provided  with  line-like  marks. 

Mandibulatb— Furnished  with  mandibles ;  opposed  to  haustellate. 
Marginated — Surrounded  by  an  elevated  or  attenuated  margin. 
Membranaceous— Thin,  skinny,  and  semi-transparent  like  parchment. 
MucRON ate— Ending  in  a  sharp  point 
Mutig— Unarmed. 

Nymph— Old  name  for  pupa. 

Obcordate— Inversely  heart  shaped. 

Obovate— Inversely  ovate;  the  smaller  end  turned  towards  the  base. 

Obsolete — Not  distinct;  or  almost  lost  to  view. 

Obtected — Covered. 

Ochreous— Of  a  more  or  less  deep  ochre  color. 

Olivaceous— Olive  colored. 

Operculum— A  lid ;  a  small  valvular  appendage. 

Oval— Em  shaped. 

OvATE—More  or  less  oval. 

Oviposition— The  act  of  depositing  eggs. 

Petiolated — Supported  on  a  stem. 
Piceous— Pitchy,  color  of  pitch ;  shining  reddish  black. 
Pilose— Clothed  with  pile,  or  dense  down. 
Process — A  projection. 
Produced — Drawn  out ;  prolonged. 
Pruinose— Frosty. 

PsEUDOVA- Unimpregnated  eggs,  which  produce  3'oung,  as  in  those  laid  by  virgin 
Aphides. 
Pubescent— Coated  with  very  fine  hairs,  or  down. 
Pulverulent—  Dusty. 
Punctured — Marked  with  numerous  small  impressed  dots. 

Raptorial— Adapted  for  seizing  prey. 
Recurved — Curved  backwards. 
Reniform— Kidney-shaped. 
RETicuLATEDi-Marked  hke  net  work. 
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Reyolutb— Rolled  backwards. 

KosTBUM— The  beak  or  sucking  mouth-parts  in  Hemiptera. 

Rut E8CB1IT— Somewhat  reddish. 

Rufous— Reddish. 

Rugose— W  rinkled. 

Sanguineous— Blood-red. 

Scabrous— Rough  like  a  file ;  with  small  raised  dots. 

Scalloped — Edge  marked  by  rounded  hollows,  without  intervening  angles. 
Sericeous— Having  the  surface  with  a  silk-like  gloss,  usually  from  the  presence  of 
minute,  dense  hairs. 
Serrated — Like  saw-teeth. 
Seta  CEOUR— Bris  tl  e-like. 
Sessile— Not  stalked. 
SiKUATED— Scooped  out 
Spinous — Armea  with  spines. 
Spurs— Stiff  bristles,  or  spines,  on  the  tibiffi. 

Stria— A  line  usually  depressed;  sometimes  composed  of  punctures. 
SuBADUNCATE — Somcwhat  hooked  or  curved. 
Subulate — Shaped  like  an  awl. 
SuLCATE — With  groove-like  excavations. 
Suture — A  seam,  or  impressed  line,  usually  between  segments. 

Tawnt— Fulvous ;  a  pale,  dirty  yellow. 

Teneral— A  state  of  the  imago  (Keuroptera)  after  exclusion  from  the  pupa,  in  which  it 
has  not  fully  completed  its  coloring,  clothing,  etc. 
Tessbllate— Spotted  like  a  checkerboard. 
Testaceous— Dull  red,  brick  color. 
Tomentose— Covered  with  tine  matted  hair. 
Truncated— Cut  squarely  off. 
Tuberculose— Covered  with  tubercle-like  prominences. 

Uncinate— Hooked  at  the  end. 
Unequal— Differing  in  size  or  length. 
Unguiculate— Armed  with  a  hook  or  nail. 

Valvule— A  small  valve-like  process. 

Ventral— Relating  to  the  under  surface  of  the  abdomen. 

Verticillatb— Placed  in  whirls. 

Verriculate— With  thick  set  tufts  of  parallel  hairs. 

Verrucose— Covered  with  wart-like  prominences. 

Villose— Clothed  with  soft,  rather  long  hair. 

Vulva— Orifice  of  the  oviduct. 
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Abortion— The  suppression  or  imperfect  development  of  any  part. 

Abortive — Imperfectly  developed. 

Abrupt,  Abruptly — Indicating  a  sudden  transition  or  termination ;  abruptly  pinnate^ 
pinnate  without  a  terminal  leaflet. 

Acaulescent— Stemless  or  apparently  so. 

AccuMBENT  cotyledons— Havm^  an  edge  against  or  towards  the  radicle. 

AcEROSE— Needle-shaped,  as  a  pine  leaf. 

Achlamydeous— Without  perianth. 

AcicuLARr-Keedle  or  bristle-shaped;  more  slender  than  acero§e, 

AciNACiFORM — Scinieter-shaped. 

AcoTYLEDON — A  plant  whose  embryo  is  without  cotyledons,  as  Ciucuta;  applied  also  to 
cryptogams  as  plants  without  seed  or  embryo. 

Acrooenous— Growing  by  terminal  buds. 

Aculeate — Having  sharp  points  or  prickles. 

Acuminate— I'apering  to  a  point. 

Acute— Sharp  at  the  end.  or  at  the  edge  of  margin. 

Adnate— United ;  used  properly  of  the  surfaces  of  different  organs,  as  of  calyx  and  ovary. 

Adventive— Accidentally  present 

^tivation— The  arrangement  of  leaves  or  of  the  parts  of  the  perianth  in  the  bud. 

Aggregated — Crowded  together,  but  not  coherent 

Akene;  Achenium— a  dry,  hard,  indehiscent,  one-celled,  one-seeded  and  seed-like  fruit 

Ala,  pi.  Ala— A  wing,  or  sometimes  an  axil;  in  mosses,  applied  to  the  basal  lobes  or 
auricles  of  the  leaves. 

Alar— In  the  axils  or  forks ;  also  belonging  to  the  wings  or  auricles. 
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Albumen— The  nutritive  material  of  the  seed,  within  its  coats  and  exterior  to  the 
embryo. 

Albuminous— Provided  with  albumen. 

Allacsous— Applied  to  the  peculiar  smell  and  taste  of  garlic  and  onions. 

Alpinb— Peculiar  to  high  altitudes,  above  the  line  of  tree-growth. 

Altebnate— Following  one  another  at  intervals,  as  leaves  upon  a  stem;  following  by- 
turns;  not  opposite;  intermediate. 

Alveolate— Honey-combed ;  deeply  and  closely  pitted. 

Ament— A  unisevual  spike  with  scaiy  bracts,  as  in  the  willow.  * 

Amorphous— Without  definite  form;  of  abnormal  form. 

Amphigastbia— In  hepaticse,  small  stipule-like  accessory  leaves  on  the  under  side  of  the 
stem. 

Amphitropous— Applied  to  an  inverted  ovule  or  seed  with  the  hiluni  lateral. 

Amplexicaol— Of  leaves,  clasping  the  stem. 

Anatropous— Of  an  inverted  ovule  or  seed,  with  the  rhaphe  extending  its  whole  length. 

Ancipital— Two-ed§ed. 

Androgynous — Having  both  male  and  female  flowers. 

Angiospermous — Bearing  seeds  in  a  closed  pericarp. 

Annual— Of  only  one  year's  duration. 

ANNULAB^Having  the  form  of  a  ring. 

Annulus— In  mosses,  the  ring  of  cells  between  the  operculum  and  the  orifice  of  the 
capsule. 

ANTBRiOB^Equivalent  to  inferior  or  lower,  in  the  sense  of  away  from  the  axis  and 
toward  the  bract 

Anther— That  part  of  the  stamen  which  contains  the  pollen. 

Anthbridium— In  cryptogams,  the  male  organ  of  inflorescence,  corresponding  to  the 
anther. 

Antheriferous — Bearing  anthers. 

Antherizoids— In  cryptogams,  the  minute,  usually  ciliated  organs  developed  by  the 
antheridia,  correspondmg  to  pollen-brains. 

A petalous— Having  no  corolla  or  inner  perianth. 

Apex— The  tip  or  summit  of  a  thing. 

Aphyllous — Not  bearing  leaves. 

Apical— At  the  apex. 

A  PICULATE— Abruptly  terminated  by  a  short  point  or  tip. 

Apophysis— In  mosses,  an  enlargement  of  the  pedicel  at  the  base  of  the  capsule. 

Appendage— Something  added  or  attached  to  an  organ,  but  essential  to  it 

APPRE68ED — Pressed  close. 

Apterous— Not  winged. 

Aquatic— Growing  m  water. 

Arachnoid— Resembling  cobweb. 

Arborescent— Becoming  a  tree  or  tree-like. 

Archegonium— In  mosses,  the  rudimentary  organ  which  develops  into  the  fruit. 

Arcuate— Arched ;  bent  like  a  bow. 

Areola,  pi.  ARsoLiE- The  spaces  in  any  reticulated  surface. 

A  reolate— Divided  into  small  spaces  or  areolee. 

Areolation— Any  system  of  cellular  or  reticulated  markings. 

Aril— An  expanded  appendage  of  the  hilum  enveloping  the  seed. 

A rillate— Having  an  aril. 

A  RiLLiFORM— Resembling  an  aril. 

A  ristate— Having  an  awn. 

A  RiSTULATE— Having  a  very  small  awn. 

A  RTicuLATED  —J  ointed. 

Axil— The  angle  formed  by  a  leaf  or  branch  with  the  stem. 

AxiLE,  or  Axial— Situated  in  the  axis  or  relating  to  it 

Axillary— Situated  in  an  axil. 

Axis — The  central  line  of  a  body  in  the  direction  of  its  length;  the  stem. 

AwN— A  bristle-like  terminal  or  dorsal  appendage. 

Baccate— Berry-like ;  pulpy. 

Banner— A  name  often  applied  to  the  standard  or  upper  petal  of  a  papilionaceous  flower. 

Barbed— Furnished  with  barbs. 

Bark— The  outer  covering  or  rind  of  a  stem. 

Basal— At,  from,  or  relating  to  the  base. 

Base — The  end  next  the  point  of  attachment  or  support;  the  lower  end. 

Basifixed— Attached  by  the  lower  end. 

Beak— A  prolonged  tip. 

Braked— Ending  in  a  oeak. 

Berry— A  simple  fruit  of  which  the  whole  substance,  excepting  the  seeds,  is  pulpy. 

BiFARious— In  two  ranks. 

Bifid— Two-cleft. 

BiLOCULAR— Two-celled. 

Bipin NATE— Twice  pinnate. 

BisERBATE— Doubly  serrate. 

Bisexual— Having  both  stamens  and  pistil,  or  corresponding  organs  (in  cryptogams). 
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Bladdbby— Thin  and  inflated. 
BLADI&— The  expanded  portion  of  a  leaf. 

Bract— A  leaf,  or  modification  of  a  leaf,  subtending  a  flower  or  flower-cluBter. 
Bbacteolatic— Having  bractlets. 
Bbacteatb— Having  bracts. 

Bractlkt— A  secondary  bract  upon  the  pedicel  of  a  flower. 
Bbamch— A  division  of  the  stem. 

Bbanchlet— A  secondarv  or  ultimate  division  of  a  stem. 
Bbistlb— A  stiff  hair  or  bristle-like  appendage. 

Bud — The  earh'  rudimentary  form  of  a  stem  or  branch,  or  an  unexpanded  flower. 
Bud-scales — The  scales  which  form  the  outer  coats  of  a  leaf-bud. 

Bulb — A  subterranean  roundish  body,  formed  of  fleshy  scales  or  coatings,  essentially 
a  rudimentary  stem  or  leaf-bud,  and  at  length  developing  a  flower  stem  and  often  leaves. 
BuLBiFEROus— Bulb-bearing. 

BuLBLET— A  small  bulb  formed  in  the  axil  of  a  leaf  or  bract. 
Bulbous — Producing  bulbs;  bulb-like. 

Caducous — Falling  very  early ;  not  at  all  persistent. 

Oalcabatb— Spurred. 

Callus— A  callosity  or  hard  protuberance. 

Calyx— The  outer  envelope  of  a  flower. 

Campanula TE— Bell-shaped  or  cup-shaped,  with  broad  base. 

Canaliculate— Channeled ;  having  a  longitudinal  groove. 

Canescrnt — Hoary  with  a  grayish  pubescence  or  puberulence. 

Capillary— Very  slender  and  nair  like. 

Capitate— Subglobose  and  terminal,  like  a  head :  collected  in  a  head. 

Capitellate — Diminutive  of  capitata. 

Capsular- Relating  to  or  like  a  capsule. 

Capsule— A  dry  dehiscent  fruit  formed  from  a  compound  pistil— the  fruit  of  mosses. 

Carina— A  keel,  a  prominent  longitudinal  ridge  along  the  middle  of  a  convex  dorsal 
surface;  applied  also  to  the  coherent  lower  petals  of  a  papilionaceous  flower. 

Carinate— Keeled. 

Caryopsis— A  seed-like  fruit  with  the  very  thin  pericarp  adherent  throughout  to  the 
real  seed,  as  in  most  grasses. 

Carpel— A  simple  pistil,  or  one  of  the  several  parts  of  a  compound  pistil. 

Carpophore— A  prolongation  of  the  axis  between  the  carpels,  as  often  in  the  umbelli- 
ferae. 

Cartilaginous— Firm  and  tough  like  cartilage. 

Caruncle— An  outgrowth  or  expended  appendage  at  the  base  of  a  seed;  sometimes 
applied  to  an  enlargement  of  the  rnaphe. 

Catkin— A  scaly  unisexual  spike;  an  ament. 

Caudate— Having  a  tale  or  slender-like  tail  appendage. 

Oaudex— The  trunk  of  a  palm  or  other  arborescent  endogen;  or  the  persistent  base  of 
any  herbaceous  perennial. 

Caudicle— In  orchids,  the  slender  foot  stalk  of  the  poUenmasses. 

Caulescent— Having  a  manifest  stem. 

Cauline— Belonging  to  the  stem. 

Cell— A  cavity  or  separate  inclosure,  as  of  an  ovary  or  anther;  a  minute  sac  or  hollow 
structure;  the  unit  of  all  cellular  tissue. 

Cellular— Composed  of  such  minute  cells. 

Centrifugal— Developing  from  the  center  outward,  as  in  the  cyme. 

Centripetal— Developing  from  the  margin  toward  the  center,  or  from  below  upward; 
as  in  the  corymb,  raceme,  etc. 

Cernuous — Nodding,  usually  indicating  less  inclination  than  pendulous. 

Cespitosb— Growing  in  tufts  or  turf -like;  forming  mats. 

Channeled— Having  a  deep  longitudinal  groove,  like  a  gutter. 

Claw— The  elongated  narrow  base  of  a  petal. 

Cleft— Cut  somewhat  deeply,  usually  about  half  way  to  the  center  or  midrib. 

Climbing— Rising  by  the  aid  of  some  support. 

Clustered— Collected  near  together. 

Cohesion— The  sticking  together  of  parts,  or  their  more  intimate  coalescence  or  adnation. 

Collateral— Side  by  side. 

Columella — The  persistent  axis  of  a  capsule. 

Coma — A  tuft  of  hairs,  especially  upon  a  seed. 

Common— Belonging  equally  to  more  than  one. 

Complicate— ITolded  together. 

Compound— The  opposite  of  simple;  consisting  of  more  than  one;  divided. 

Conduplicate— Doubled  together  lengthwise,  of  leaves. 

Cone  or  Strobile— A  dry  multiple  fruit  formed  of  densely  imbricated  scales. 

Confervoid— Of  slender  diffuse  filamentose  structure,  like  Conferva  among  the  Algae. 

CoNFLUENi^-Blended  or  running  together. 

Connivent— Coming  in  contact;  converging  together. 

Constricted— Contracted  or  drawn  together,  as  a  bag  by  its  string. 

Continuods— Not  interrupted  by  joints  or  otherwise. 

Contorted— Twisted,*  in  aestivation,  an  equal  and  uniform  somewhat  oblique  overlap- 
ping and  rolling  up  of  the  parts  of  the  circle. 
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Qebmination— The  sproating  of  a  seed;  the  development  of  the  young  plant  from  the 
embryo. 

Glani>— Any  secreting  structure,  depression,  or  prominence,  on  any  part  of  a  plant,'.or 
any  structure  having  a  similar  appearance. 

GLANDULAR^Bearing  glands,  or  gland-like. 

Globose,  Globular— Kound;  spherical,  or  nearly  so. 

Glutinous— Viscid ;  sticky;  covered  with  a  sticky  secretion. 

Gymnospkbms— Plants  having  naked  seeds,  or  in  which  the  typical  naked  ovule  is  fertil- 
ized directly  by  the  pollen  without  the  intervention  of  a  stigma. 

Gynoecium— A  term  applied  to  the  pistil  or  aggregate  pistils  of  a  flower. 

Habit— The  general  form  and  appearance  of  the  plant. 

Habitat— The  locality  or  geographical  range  of  a  plant 

Haibs — Slender,  cellular  outgrowths  from  the  epidermis  of  plants,  of  various  forms  and 
kinds. 

Hairy- Covered  with  hairs  more  or  less  loosely. 

Head — A  cluster  of  flowers,  which  are  sessile  or  nearly  so,  upon  a  very  short  axis  or 
receptacle;  a  shortened  spike. 

Herb— A  plant  that  has  no  persistent  woody  growth  above  the  base. 

Herbaceous— Having  the  character  of  an  herb ;  not  woody  or  shrubby. 

Heterooamous— Bearing  two  kinds  of  flowers. 

Hoary— Grayish-white,  with  a  tine  close  pubescence. 

HoMoGAMOUS— Having  only  one  kind  of  flowers. 

Homogenous— Uniform  in  character,  nature,  or  kind. 

Hybrid — A  cross  between  two  species,  produced  by^  the  fertilization  of  the  flower  of  one 
species  by  the  pollen  of  another. 

Immarginate — Not  margined  or  bordered. 

Immersed— Growing  wholly  under  water ;  in  mosses,  used  of  a  capsule  inclosed  within 
its  involucral  leaves. 

Inciskd— Irregularly,  sharply,  and  deeply  cut 

Included — Inclosed  by  the  surrounding  organs;  not  exserted. 

Incomplete— Not  perfect;  wanting  some  of  its  parts. 

Incumbent— Resting  upon;  of  cotyledons,  lying  with  one  side  toward  the  radicle;  of 
anthers,  lying  against  the  face  or  inner  side  of  the  filament 

Incurved— Curved  inward. 

Indefinite— Of  number,  variable  or  very  numerous;  indeterminate. 

Indehiscent— Not  oj^ening  regularly  by  valves  or  otherwise. 

Indeterminate— Of  inflorescence,  not  definitely  terminated,  but  continuous  with  the 
axis,  the  lower  or  marginal  flowers  being  the  first  to  open. 

Indigenous— Native  to  the  country. 

Induplicate — With  margins  folded  inward. 

Indusium— In  ferns,  the  shield  or  scale-like  covering  of  the  fruit-cluster. 

Inferior— Lower :  that  part  of  a  flower,  etc.,  which  is  toward  the  bract ;  applied  also  to 
a  calyx  that  is  free  from  the  ovary,  and  to  an  ovary  that  is  adnate  to  the  calyx. 

Inflexed — Bent  or  turned  abruptly  inWard. 

Inflorescence— The  flowering  portion  of  a  plant,  and  especially  the  mode  of  its  arrange- 
ment. 

Insertion — The  place  or  mode  of  attachment  of  an  organ. 

iRREGULAR^Not  regular;  unsym metrical:  with  its  parts  unequal  or  unlike. 

Lacerate— Torn ;  irregularly  and  deeply  cleft 

Lactescent— Yielding  milky  juice. 

Lacunose — Having  numerous  pits,  depressions,  or  cavities. 

Lanceolate— Shaped  like  a  lancehead ;  tapering  upward  from  a  narrowly  ovate  or  sub- 
ovate  base. 

Lanuginous— Provided  with  wool;  woolly. 

Lateral — At  the  side;  attached  to  the  side. 

Leaf— The  principal  organ  of  vegetation  borne  by  the  stem,  in  which  the  sap  is  elabo- 
rated for  the  growth  of  the  plant 

Leaf-blade— The  dilated  portion  of  a  leaf. 

Leaf-bud — A  bud  which  is  the  rudiment  of  a  branch,  and  tends  to  develop  into  one. 

Leaflet— A  separate  division  of  a  compound  leaf. 

Leafstalk- The  footstalk  or  petiole  of  a  leaf. 

Leathery — Resembling  leather;  coriaceous. 

Legumf. — A  normally  one-celled  capsule,  formed  from  a  single  carpel,  but  dehiscing  by 
two  valves,  as  in  the  pea. 

Liber- The  inner  and  often  fibrous  layer  of  bark. 

Ligneous— Woody. 

Limb— The  dilated  and  usually  spreading  portion  of  a  perianth  or  petal,  as  distinct  from 
the  tubular  part  or  claw ;  the  blade  of  a  leaf. 

Linear— Narrow  and  elongated,  with  parallel  margins. 

LiNEATE— Marked  with  lines. 

Lin EOL ATE— Marked  with  fine  lines. 

LiNouiFORM,  LiNouLATE— Tongue-shaped;  ligulate. 

Lobe— Any  division  of  a  leaf,  corolla,  etc.,  especially  if  rounded. 
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Macbo.— A  Gr«ek  prefix  signifying  Urge  or  long. 

Macbosfork.— In  some  cryptogams,  the  larger  of  the  two  kinds  of  spores. 
Maculatk.— Marked  with  spots  or  blotches. 
Mali.— Staminate. 

Mbalt.— Covered  with  a  whitish,  mealy  powder. 
Midrib,  or  MiDKBRTB.~The  central  and  principal  nerye  of  a  leaf. 
MoNiLiFOBM.— ResembUng  a  necklace  or  siring  of  beads;  contracted  or  interrupted  at 
regnlar  intervals. 
MoMocABPKLLABT— Formed  of  a  single  carpel. 
MoMocABPic— Bearing  fruit  but  once. 

MoNocoTTLEDoif— A  plant  whose  embrvo  has  a  single  cotyledon. 
H0MOPHTLLOU8— One-leaved :  composea  of  a  single  leaf. 
MoNosBPALous— Gamosepalous,  having  the  calyx  more  or  less  in  one  piece. 
MoN06PBBMon&— One-seeded. 

Naked— Bare ;  without  its  usual  appendages  or  covering,  as  a  stem  without  leaves. 

NxcTAB— A  sweet  secretion  within  a  blossom. 

Nbbvb— A  simple  vein ;  a  rib. 

Nbbvbd — Having  nerves. 

Nodding — Hanging  down ;  somewhat  inclined  from  the  perpendicular. 

Normal— According  to  rule  or  standard ;  not  varying  from  the  type. 

Nttmxbous— Indefinite  in  number. 

NuT^A  hard,  indehiscent  one-seeded  fruit,  usually  resulting  from  a  compound  ovary. 

Oblanceolatx— Inverted  lanceolate;  with  the  broadest  part  toward  the  apex. 

Oblique— Turned  to  one  side ;  unequally  sided. 

Obloug— Considerably  longer  than  broad,  and  with  nearly  parallel  sides. 

Obovate— Inverted  ovate,  the  broader  part  toward  the  apex. 

Obovoid— Inverted  egg-shaped,  the  broader  part  above. 

Obtuse— Blunt  or  rounded  at  tne  end. 

Obvebselt — In  a  reverse  manner. 

Obbiculab— Circular,  or  nearly  so. 

Order- A  principal  group  next  above  the  genus  in  rank,  and  including  related  genera 
more  or  less  distinguished  from  others  b]^  certein  common  characters. 

Organ — Any  part  of  a  plant  concerned  in  its  growth  and  welfare,  having  a  ipeclal  object 
to  serve  and  more  or  less  essential. 

Orthotbopous— Applied  to  an  ovule  or  seed  that  is  straight  and  attached  immediately 
by  its  base. 

Oval— Broadly  elliptical. 

Ovate— Shaped  like  the  longitudinal  outline  of  an  egg,  the  broader  portion  toward  the 
base:  also  egg-shaped  and  applied  to  solids. 

Ovoid — Egg-shaped. 

Ovule— A  rudimentery  orean  which  after  impregnation  becomes  a  seed. 

Ovuliperous— Bearing  ovules. 

Palate— A  protrusion  of  the  lip  of  a  bilabiate  corolla. 

Palea— A  cnaff  or  chafTy  bract:  in  grasses,  the  two  inner  bracts  of  the  flower. 

Paleaceous— Chaffy  or  furnished  with  chaff. 

Palet— The  same  as  palea,  used  especially  of  grasses. 

Palmate— Of  leaves,  compound  with  the  leaflets  radiating  from  the  summit  of  the  petiole. 

Palmately— In  a  palmate  manner. 

Panicle— A  loose,  irregularly  branched  inflorescence. 

Panicled,  Paniculate— After  the  manner  of  a  panicle;  bearing  a  panicle. 

Parasitic— Growing  upon  and  deriving  nourishment  from  another  plant. 

Parenchyma— The  soft,  cellular  tissue  of  plants,  as  the  green,  fleshy  part  of  a  leaf. 

Parenchymatous— Like  or  formed  of  parenchyma ;  also  applied  to  cells  narrower  at  the 
ends  and  overlapping  each  other. 

Parietal— Relating  to  or  situate  upon  the  walls  of  a  cavity. 

Parted— Cleft  nearly  to  the  base. 

Partial— Secondary,  as  distinguished  from  the  principal  and  primary. 

PEDicEL-^The  footstalk  or  support  of  a  flower. 

Pedicellate — Borne  on  a  pedicel. 

Peduncle— A  general  or  primary  flower-stelk. 

Pedunculate— Furnished  with  a  peduncle. 

Peltate— Shield-shaped;  flat,  ana  attached  to  its  support  by  its  lower  surface. 

Pendent— Hanging  on  its  stalk  or  support. 

Pendulous— Hanging  nearly  inverted  from  its  support';  of  ovules,  more  or  Ichh  droop- 
ing, as  distinct  from  suspended. 

Penicillate— Resembling  a  brush  of  fine  hairs. 

Pericarp— The  seed-vessel  or  ripened  ovary. 

Persistent— Not  falling  off;  of  leaves  continuing  through  the  winter. 

Personate— Used  of  a  labiate  corolla  with  prominent  palates  cloning  the  throat 

Petal— One  of  the  parte  of  a  polypetelous  or  nearly  divided  corolla. 

Petaloid— Colored,  and  resenibling  a  petal. 

PETioLAR^Bome  upon  or  relating  to  a  petiole. 

Petiole— The  footetalk  of  a  leaf. 
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Petiolbd,  Petiolatie— Having  a  petiole. 

Pktiolulb— The  footstalk  of  a  leaflet. 

PHiBNOQAM— A  phaenogamoru  plant  fructifying  by  means  of  stamens  and  pistils. 

Phtij/)Db— A  leaf  reduced  to  a  simple  petiole,  which  may  be  more  or  less  dilated  yerti- 
cally. 

PiLiFEROUS— Bearing  or  tipped  with  hairs. 

Pilose — Hairy,  usually  with  soft  distinct  hairs. 

PiNMA— One  of  the  pnncipal  divisions  of  a  compoundly  pinnate  leaf. 

Pinnate— Having  its  parts  arranged  in  pairs  along  a  common  rhachis. 

Pistil— The  female  organ  of  a  pnsenogam,  consisting  of  the  ovary  with  its  styles  and 
stigmas. 

Pistillate— Having  a  pistil  and  no  stamens,  as  distinct  from  perfect  or  staminate. 

Pith— The  soft  and  spongy  central  cellular  part  of  a  stem. 

Pitted — Marked  with  small  depressions  or  pits. 

Placenta— That  part  of  the  ovary  or  fruit  which  bears  the  ovules  and  seeds. 

Plane— Havine  a  flat  surface. 

Plumule— The  Dud  or  growing  point  of  the  embryo  between  the  cotyledons. 

Pollen — The  powdery  or  sometimes  waxy  contents  of  the  anther. 

Polygamous— Having  both  perfect  and  unisexual  flowers  upon  the  same  plant 

Polymorphous — Of  many  forms;  variable  in  form. 

PoLYPETALous — Havin^  distinct  petals. 

Pome— A  fleshy  fruit,  like  the  apple,  inclosing  several  parchment-like  or  bony  carpels. 

Praemobse— Terminating  abruptly,  as  if  bitten  off. 

Prickle— A  small  spine,  an  outgrowth  of  the  bark  or  cuticle. 

PuNGENT^Terminating  in  a  rigid  and  stout  sharp  point  or  prickle. 

Raceme— A  form  of  Inflorescence  with  pedicellate  flowers  upon  a  simple  prolonged  axis, 
the  flowers  developing  from  below  upward. 

Racemose — In  racemes,  or  resembling  a  raceme. 

Radial— Belonging  to  the  ray  of  a  compound  flower. 

RadigaI/— Belonging  to  or  preceding  from  the  root,  or  from  the  base  of  the  stem. 

Radicle— That  part  of  the  embryo  oelow  the  cotyledons,  its  stem  portion  and  the  pri- 
mal internode,  developing  the  root  from  its  lower  extremity. 

Rameal— Belonging  to  a  branch. 

Ramose—  Branching. 

Ramulosk— Bearing  branchlets. 

Reflexed— Bent  abruptly  down  or  backward. 

Refracted— Reflexed  irom  the  base. 

RbqulaRt— Symmetrical  in  form;  uniform  in  shape  or  structure. 

Rib — A  principal  and  prominent  nerve  of  a  leaf. 

Ribbed— Furnished  with  prominent  nerves. 

RiNOBNT — Gaping,  appliea  to  a  labiate  corolla  with  open  throat. 

Root— That  part  of  a  plant  growing  underground  and  supplying  it  with  nourishment 

Rootlet— A  very  slender  root  or  branch  of  a  root 

RosTELLATE — Dimiuutive  of  rostrate;  having  a  small  beak. 

Rostrate— Beaked ;  bearing  a  slender  terminal  process. 

RosuLATt— Collected  in  a  rosette. 

Rotate— Wheel-shaped ;  of  a  corolla,  spreading  abruptly  from  near  the  base  and  nearly 
flat 

Rotund— Rounded  in  outline. 

Rough— Not  smooth  to  the  touch ;  scabrous. 

Rudiment — A  partially  developed  and  imperfect  or^an. 

Rudimentary — In  an  imperfectly  developed  condition. 

Rufous— Reddish  or  brownish-red. 

Rugose— Wrinkled;  ridged. 

Ruminated — Penetrated  by  irre^lar  channels,  as  a  nutmeg. 

Runcinate— Deeply  toothed  or  incisely  lobed,  with  the  segments  directed  backward. 

Runner— A  very  slender  prostrate  branch  (stolon),  rooting  and  developing  a  new  plant 
at  the  nodes  or  tip,  as  in  the  strawberry. 

Sarcocarp— The  succulent  part  of  a  fleshy  fruit. 

Sarmentose— Producing  long  runners. 

Scabrous— Rough  to  the  touch,  with  minute  rigid  points. 

Scales — Usually  variously  moaified  bracts  or  leaves,  thin  and  scarious,  or  coriaceous, 
fleshy,  foliaceous,  or  woody ;  often  imbricated. 

ScANDENT^Climbing. 

Scape- A  naked  peduncle  rising  from  the  ground. 

Scapigerous— Producing  scapes. 

Scar— A  mark  of  separation  left  upon  a  surface,  as  upon  a  stem  by  the  fall  of  a  leaf. 

Scarious — Thin,  dry,  and  membranaceous,  not  green. 

Scobiform— Having  the  appearance  of  sawdust. 

Seed— The  ripened  ovule,  consistine  of  the  embryo  with  its  proper  envelopes. 

SBGMBNT^One  of  the  parts  of  a  leaf  or  other  organ  that  is  cut  or  divided;  more  general 
than  Lobe. 

Sepal— A  leaf  or  division  of  a  calyx. 
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Septiferous— Bearing  the  partitions  after  dehiscence. 

Serrate— Having  the  teeth  directed  forward,  like  the  teeth  of  a  saw. 

Shrub — A  plant  woody  throughout,  of  less  size  than  a  tree. 

Shrubby— Having  the  character  of  a  shrub. 

Spadix— A  spike  with  usually  a  thickened  fleshy  rhachis  and  subtended  by  a  spathe. 

Span— The  distance  between  the  extremities  of  the  thumb  and  little  finger  when 
extended;  about  nine  inches. 

Sparse— Thinly  scattered. 

Spathaceous— Bearing  or  resembling  a  spathe. 

Spathe — One  or  more  clasping  and  often  sheathing  bracts  inclosing  a  flower-cluster  or 
inflorescence,  and  mostly  colored. 

Spatulatk— Narrowly  attenuate  downward  from  an  abruptly  rounded  summit. 

Species — A  group  oi  things  of  the  same  kind  having  essentially  the  same  characters. 

Specific— That  which  relates  to  or  defines  a  species. 

Bpicatb— In  spikes  or  resembling  a  spike. 

Spine— A  sharp  woody  or  rigid  outgrowth  from  the  stem,  a  modification  of  a  branch, 
leaf,  or  stipule. 

Spinulose— Having  diminutive  spines. 

Spores— In  cryptogams,  the  minute  bodies  which  are  the  result  of  fructification  and 
which  correspond  to  some  extent  to  the  seeds  of  phsenogams,  though  without  embryo, 
and  reproducmg  the  plant  only  indirectly. 

Spur— A  usually  slender  tubular  process  from  some  part  of  a  flower,  often  nectariferous. 

Squamosb— Furnished  with  scales. 

Squarrose— Roughened  and  jagged,  with  projections  spreading  every  waj',  as  by  the 
divaricately  spreading  ends  of  crowded  leaves  or  bracts. 

Stamen— The  pollen-bearing  organ  of  the  flower,  consisting  of  an  anther  usually  sup- 
ported upon  a  stalk  or  filament. 

Staminbal— Relating  to  or  consisting  of  the  stamens. 

Stemlbss— Without  manifest  stem  above  ground. 

Sterile— Barren ;  not  capable  of  producing  seed;  a  sterile  stamen  is  one  not  producing 
pollen. 

Stigma — That  portion  of  the  pistil  without  epidermis  through  which  the  pollen-tubes 
effect  entrance  to  the  ovules,  very  variable  in  shape  and  position. 

Stiomatic — Belonging  or  relating  to  the  stigma. 

Stipule — An  appendage  to  the  base  of  a  petiole,  very  various  in  form  and  character. 

Stock — A  caudex  or  rhizome;  the  persistent  base  of  an  herbaceous  perennial. 

Stone— The  hard  endocarp  or  ^^tameji  of  a  drupe. 

Style— That  portion  of  tne  pistil  between  the  ovary  proper  and  the  stigma,  usually 
attenuated,  often  wanting. 

Succulent— Flesh V  and  iuicy. 

Sucker— A  shoot  from  the  underground  base  of  a  stem,  or  from  underground  roots  or 
rhizomes. 

Suffruticosb— Low  and  shrubby. 

Superior— Growing  above;  a  superior  ovary  is  one  wholly  above  and  free  from  the 
calyx;  in  a  lateral  flower,  nearest  to  the  axis. 

SuRCULosE- Producing  suckers. 

Suture— A  line  of  union,  or  of  dehiscence. 

Symmetrical— Regular  in  shape  or  in  the  number  of  its  parts. 

Syncarpous — Composed  of  two  or  more  united  carpels. 

Synonym-^  superseded  or  unused  name. 

Tendril— A  thread-like  production  from  an  axil,  the  extremity  of  a  leaf,  or  elsewhere, 
capable  of  coiling  and  usea  for  climbing. 

Thyrse— A  contracted  or  close  ovate  panicle. 

Tissue— The  various  forms  of  cellular  and  vascular  structure  of  which  a  plant  is  com- 
posed. 

Tomentose— Pubescent  with  matted  wool. 

Tom KNTUM— Dense  matted  woolly  pubescence. 

Tri  fid— Three-cleft 

Jri  foliate— Three-leaved. 

Trifoliolate— Having  three  leaflets. 

Truncate— Ending  abruptly,  as  if  cut  off  transversely. 

TUBKR— A  thickened  rhizome,  with  scattered  buds  or  eyes. 

Tubercle— A  small  projection  or  pimple;  a  small  tuber  or  a  tuberous  root. 

TuBERcuLATE— Covered  with  small  rounded  prominences  or  knobs. 

TuBERiKKRous— Bearing  tubers. 

Tuberous— Resembling  a  tuber. 

Tubular— Tube-shaped. 

TuBULiFLORous — When  the  flowers  of  a  head  have  only  tubular  corollas. 

Turbinate— Top-shaped. 

Twining — Ascending  by  winding  about  a  support. 

Type— The  ideal  pattern  or  form. 

Typical— That  which  corresponds  to  or  represents  the  type.  A  typical  species  is  one 
upon  which  the  generic  character  was  founded,  or  one  which  conforms  most  closely  to 
the  general  characters  of  the  genus,  deviations  from  which  form  the  basis  for  subgenera, 
etc.  So  the  typical  form  of  a  species  is  that  upon  which  the  specific  character  is  based,  as 
distinguished  from  all  varieties,  sports,  etc. 
34  « 
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Umbel— An  umbrella-shaped  inflorescence,  the  pedicles  radiating  from  the  summit  of 
the  common  peduncle. 
Umbellate— Bearing  or  growing  in  umbels. 

Umbellet— A  small  secondary  umbel  upon  the  ray  of  the  primary. 
Umbilicate— Pitted  in  the  center;  nayel-like. 

Umbok ATE— Bossed;  bearing  a  stout  projection  in  the  center  like  the  boss  of  a  shield. 
Dmbbacu  LI  FORM— Having  the  form  of  an  umbrella. 
Unarmed— Without  prickles,  spines,  or  the  like. 
Uncinate— Hooked  at  the  extremity. 

Undulate— Wavy,  alternately  raised  above  and  depressed  below  the  general  plane. 
Undebshrub — A  verv  low  shrub. 

Unequal— Not  equal;  unsym metrical;  unequally  jnnnatet  with  an  odd  terminal  leaflet 
Unilocular— One-celled. 
Uniovulate— Having  a  single  ovule. 
Uniserial— In  one  horizontal  row  or  series. 
Unisexual— Of  one  sex ;  of  flowers,  having  stamens  only  or  pistils  only. 

Veined— Furnished  with  veins. 

Veinless— Destitute  of  evident  veins. 

Veins— Bundles  of  woody  tissue  traversing  a  leaf  or  other  flat  surface,  and  forming  its 
framework,  especially  those  which  branch  (as  distinct  from  nervet). 

Veinlet— A  small  subdivision  of  a  vein. 

Velutinous— Velvety ;  covered  with  a  dense,  soft  fine,  pubescence. 

Ventral— Belonging  to  the  anterior  or  inner  face  of  a  carpel,  etc.;  the  opposite  of 
dortai. 

Vernal— Appearing  in  spring. 

Verrucose— Covered  with  wart-like  elevations. 

Versatile— Swinging;  turning  freely  on  its  support. 

Vertex— The  apex  of  an  organ. 

Vessels— Elongated  tubular  cells,  of  various  kinds,  forming  the  vascular  tissue  of  plants. 

Virgate— Like  a  wand  or  rod.  slender,  straight,  and  erect. 

Viviparous— Propagating  by  bulbs  or  bulblets  instead  of  by  seeds,  or  with  the  seeds 
germinating  while  still  on  the  plant. 

Waxy— Resembling  beeswax  in  appearance  or  consistence. 

Wing — Any  membranous  or  thin  expansion  or  appendage ;  tlie  lateral  petal  of  a  papili- 
onaceous flower. 

Wood — The  hard,  firm  part  of  a  stem,  etc.,  composed  mainly  of  wood  cells  (fibro-vas- 
cular  tissue). 

Woolly— Clothed  with  long  and  twisted  or  matted  hairs. 
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WHITE,  T.  C.-Essay  by 430 

WILLOW  SCALE 174 

WOOD,  JESSE— Remarks  by 323 

WOOLLY  OR  APPLE  APHIS 214 

Remedy  for 215 

XYLEB0RU8  PYRl 230 

YELLOW  SPIDER 233 

Remedy  for 233 


ERRATA. 

Page  117.  line  29,  next  to  "  Elemi"  read  "  resin,"  instead  of  "raisin." 
Page  345,  heading,  read  "  Irrigation  and  Protection,"  etc.,  instead  of  "  Irrigation  and 
Production,"  etc. 
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